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A n g o f f  s c o r e - s e t t i n g  m ethod  and a s s e s s m e n t  o f  i n t r a g r o u p  v a r i a b i l i t y  and 
I n t e r r a t e r  r e l i a b i l i t y  s i g n i f i c a n c e .
CHAPTER I
INTRODUCTION
J u s t i f i c a t i o n  f o r  Study 
S in c e  t h e  m i d - s i x t i e s  e d u c a t o r s  have been  c o n c e r n e d  w i t h  a  r e l ­
a t i v e l y  new method o f  a s s e s s i n g  s t u d e n t  a c h ie v e m e n t  c a l l e d  c r i t e r i o n -  
r e f e r e n c e d  m easu rem en t .  T h i s  new method m ea s u res  i n d i v i d u a l  s t u d e n t  
a c c o m p l i s h m e n t  based  on  a s p e c i f i c  c r i t e r i o n  o r  s t a n d a r d  o f  p e r f o r m a n c e , 
w h e r e a s  t h e  t r a d i t i o n a l  a s s e s s m e n t  m e thod ,  commonly r e f e r r e d  t o  a s  norm- 
r e f e r e n c e d  m ea su rem e n t ,  a s s e s s e s  s t u d e n t  a c h ie v e m e n t  r e l a t i v e  t o  t h e  
p e r f o r m a n c e  o f  o t h e r s .  Harasym (1981)  a f f i r m s  t h e r e  a r e  "many p r o c e ­
d u r e s  . , . a v a i l a b l e  f o r  s e t t i n g  f c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t  1 
s t a n d a r d s ,  b u t  l i t t l e  i s  known o f  t h e  e x t e n t  t o  w h ich  d i f f e r e n t  p r o c e ­
d u r e s  y i e l d  c o n s i s t e n t  e v a l u a t i o n  ou tcom es” (p ,  7 2 5 ) .  Because  t r a d i ­
t i o n a l  m e a s u r e s  f o r  e s t i m a t i n g  v a l i d i t y  a r e  b a s e d  p r i m a r i l y  on v a r i a ­
b i l i t y  among s c o r e s ,  t h e y  a r e  a p p r o p r i a t e  f o r  n o r m - r e f e r e n c e d  m e a s u r e ­
men t  b u t  n o t  f o r  c r i t e r i o n - r e f e r e n c e d  t e s t i n g  ( G r o n l u n d ,  1985) .  A c c o r d ­
i n g  t o  Popham and Husek ( 1 9 6 9 ) ,  t h e  s t a n d a r d  f o r  c r I t e T i o n - r e f e r e n c e d  
m easu rem en t  l a  u s u a l l y  e x p r e s s e d  a s  a p e r fo rm a n c e  o b j e c t i v e .  M ehrens  
and tehmann (1984)  have  p o i n t e d  o u t  t h e r e  i s  no g u a r a n t e e d  match  be tw een  
t e s t  i t e m s  and t h e  i n s t r u c t i o n a l  o b j e c t i v e s ,  and t h e  t e s t  c o u ld  e a s i l y  
l a c k  c o n t e n t  v a l i d i t y .  A cc o rd in g  t o  S c a n n e l  and T r a c y  ( 1 9 7 5 ) ,  b e c a u s e  
t h e r e  a r e  no s p e c i f i c  b a s e s  f o r  s e t t i n g  the  i d e a l  l e v e l  o r  c u t o f f  s c o r e
1
2f o r  a c r i t e r i o n - r e f e r e n c e d  t e n t ,  t h i s  l e v e l  u s u a l l y  h a s  been  s e t  a c c o r d ­
i n g  t o  t h e  e x p e c t a t i o n s  o f  t h e  t e a c h e r  o r  t h e  s c h o o l ,  H am ble ton  Cl900)  
c a l l e d  f o r  more e m p i r i c a l  i n v e s t i g a t i o n s  I n t o  t h e  f a c t o r s  t o  b e  c o n ­
s i d e r e d  i n  s e l e c t i n g  t h e  p r o p e r  s t a n d a r d - s e t t i n g  p r o c e d u r e  foT a p a r ­
t i c u l a r  t e s t i n g  s i t u a t i o n .
The U n i t e d  S t a t e s  Army T r a i n i n g  and D o c t r i n e  Command and  I t s  
a s s o c i a t e d  s c h o o l s  have  made e x t e n s i v e  u s e  o f  c r i t e r i o n - r e f e r e n c e d  
m e a s u r e m e n t  I n  t h e i r  a s s e s s m e n t s  o f  s t u d e n t  p e r f o r m a n c e  I n  s p e c i a l i s t -  
l e v e l  t r a i n i n g  p r o g r a m s .  S t u d e n t  p e r f o r m a n c e  s t a n d a r d s  have b e e n  
e m bod ied  I n  t h e  t r a i n i n g  o b j e c t i v e s  f o r  e a c h  s u b j e c t  t a u g h t .  The 
s t a n d a r d s  have  b e e n  e x p r e s s e d  a s  t h e  minimum s a t i s f a c t o r y  l e v e l  o f  
p e r f o r m a n c e  f o r  e a c h  s u b j e c t  i n  t h e  t r a i n i n g  p r o g r a m .
The A rm y 's  c o n f i d e n c e  i n  t h e  o b j e c t i v e - b a s e d  s t u d e n t  e d u c a t i o n  
s y s t e m  h a s  b e e n  docum en ted  i n  U n i t e d  S t a t e s  C o n t i n e n t a l  Army Command 
(USCONARC) P a m p h le t  No. 310-14  ( 1 9 6 6 ) .  I n  t h i s  p a m p h l e t  t h e  Army 
d e c l a r e s  t h a t
S t u d e n t  p e r f o r m a n c e  o b j e c t i v e s  o f f e r  a number o f  a d v a n t a g e s  t o  
t h e  s c h o o l .  . . . They g i v e  t h e  b a s i s  f o r  p r e p a r i n g  e v a l i d  
t e s t  o f  t h e  s t u d e n t ' s  a b i l i t y  t o  p e r f o r m  on  t h e  J o b .  , , _
S i n c e  s t u d e n t  p e r f o r m a n c e  o b j e c t i v e s  a r e  d e r i v e d  d i r e c t l y  f rom  
j o b  t a s k s ,  I t  i s  o b v i o u s  t h a t  v a l i d  e x a m i n a t i o n s  b a s e d  on p e r ­
f o rm a n c e  o b j e c t i v e s  w i l l  m e a s u r e  t h e  s t u d e n t ' s  a b i l i t y  t o  p e r ­
fo rm  (p .  6 ) .
T h i s  c o n f i d e n c e  h a s  p r e v a i l e d ,  e v e n  t h o u g h  a v a l i d  means t o  
d i f f e r e n t i a t e  b e t w e e n  t h e  p e r f o r m a n c e  s t a n d a r d s  f o r  t h e  b e g i n n e r  and 
t h e  e x p e r i e n c e d  J o b h o l d e r  I s  n o t  a v a i l a b l e .  I n  t h e  p a m p h le t  c i t e d  
a b o v e ,  i t  i s  a l s o  p o i n t e d  ou t  t h a t  w i t h o u t  t h e  n e c e s s a r y  means 
" d e c i s i o n s  must  be b a s e d  upon j u d g m e n t  g r o w i n g  o u t  o f  e x p e r i e n c e  and 
r e a s o n i n g "  (p .  3 1 ) ,
3T h i s  c o n c l u s i o n  I s  I n  c o n s o n a n c e  w i t h  t h e  a s s e r t i o n  by Popham 
(19813 t h a t  much work  needed  t o  be d one  In d e t e r m i n i n g  bow t o  d e r i v e  
c l a s s e s  o f  m e a s u r e s  w h i c h  s a t i s f a c t o r i l y  s e r v e  t o  sam ple  the  b e h a v i o r  
and c o n t e n t  domain  d e l i m i t e d  by a  w e l l - s t a t e d  o b j e c t i v e .
The U n i t e d  S t a t e s  Army T r a i n i n g  and D o c t r i n e  Command (TRADOC), 
i n  TRAPOC R e g u l a t i o n  350-2  ( 1 9 7 9 ) ,  h a s  r e i t e r a t e d  t h a t  " t h e  Army r e ­
q u i r e s  t h a t  t r a i n i n g  be b a s e d  on t h e  p e r f o r m a n c e  o f  t h e  p r e c i s e  t a s k s  
which t h e  s o l d i e r  w i l l  p e r f o r m  on t h e  j o b "  ( p ,  1 5 ) .  In  t h i s  document  
t h e  Army h a s  manda ted  t h a t  " a b s o l u t e  s t a n d a r d s  b a e e d  on jo b  r e q u i r e m e n t s  
be  e s t a b l i s h e d  and  t h a t  t h e  s o l d i e r ' s  p e r f o r m a n c e  be e v a l u a t e d  a g a i n s t  
t h e  s t a n d a r d s "  ( p .  1 6 ) .  TRADOC P a m p h le t  350 -30  (1975)  s t a t e s i
W i t h i n - t r a i n i n g  s t a n d a r d s  s h o u l d  b e  b a s e d  on r e a s o n a b l e  
e x p e c t a t i o n s  a f t e r  g i v e n  am oun ts  o f  t r a i n i n g .  They should 
be low enough  t o  b e  a t t a i n a b l e  and h i g h  enough  t o  b e  an i n t e r ­
e s t i n g  c h a l l e n g e  t o  t h e  t r a i n e e s ,  . . . The e n d - o f - t r a i n i n g  
s t a n d a r d  s h o u l d  a p p r o x i m a t e  t h e  j o b  s t a n d a r d  ( p .  4 7 ) .
Svezey  (19R1) h a s  n o t e d  t h a t  t h e  b a s i s  f o r  t h e  c r i t e r i o n -  
r e f e r e n c e d  m easu rem en t  model i s  t o  d i s t i n g u i s h  m a s t e r s  f rom n o n - m a s t e r s  
I n  t e rm s  o f  t h e i r  p e r f o r m a n c e  on t e s t s .  He c a l l e d  a t t e n t i o n  t o  t h e  f a c t  
t h a t  a s s i g n m e n t  o f  an I n c o m p e t e n t  i n d i v i d u a l  t o  a c r i t i c a l  job c o u l d  
a f f e c t  s e r i o u s l y  t h e  p e r f o r m a n c e  o f  t h e  o r g a n i z a t i o n .  He n o t e d ,  t o o ,  
t h a t  huge  w a s t e s  o f  money ,  manpower,  and t im e  c o u l d  o c c u r  I f  a m a s t e r  
were  e r r o n e o u s l y  l a b e l e d  a  n o n - m a s t e r .
A n n u a l l y  t h e  U n i t e d  S t a t e s  Army h a s  t r a i n e d  th o u s a n d s  o f  s o l ­
d i e r s  In  s p e c i a l i s t - l e v e l  t r a i n i n g  p r o g r a m s .  I n  t h e s e  c o u r s e s  t h e  
s t u d e n t ' s  p e r f o r m a n c e  h a s  been  a s s e s s e d  u s i n g  c r i t e r i o n - r e f e r e n c e d  
m e a s u r e m e n t .  O v e r t r a i n i n g  In t h e s e  c o u r s e s  would  c o n s t i t u t e  a w a s t e  
o f  c r i t i c a l  r e s o u r c e  and  d e p r i v e  t h e  u n i t  o f  t h e  s o l d i e r ' s  o n - t h e - j o b
4s u p p o r t .  U n d e r t r a i n i n g  wou ld  a l s o  b e  d e t r i m e n t a l .  Many o f  t h e  s o l d i e r s  
g r a d u a t i n g  from t h e s e  p r o g ra m s  have b e e n  a s s i g n e d  t o  p o s i t i o n s  o f  g r e a t  
r e s p o n s i b i l i t y , where  l e s s  t h a n  m in im a l  c o m p e ten c y  p e r f o r m a n c e  c o u ld  
Impac t  s e r i o u s l y  on t h e i r  u n i t s *  r e a d i n e s s  and  m i s s i o n  s u p p o r t  c a p a b i l i ­
t i e s .  A means t o  e n s u r e  t h a t  t h e  g r a d u a t e s  f rom  t h e s e  p r o g r a m s  a r e  
t r a i n e d  t o  t h e  p r o p e r  s t a n d a r d s  I s  e s s e n t i a l .
The re  a p p e a r s  t o  be  ample  g u i d a n c e  I n  e x i s t i n g  l i t e r a t u r e  t o  
d e t e r m i n e  t e s t  v a l i d i t y  and  I n t e r p r e t  t h e  s i g n i f i c a n c e  o f  s t u d e n t  p e r ­
formance u s i n g  n o r m - r e f e r e n c e d  m e a s u r e m e n t .  T h e r e  1 b , h o w e v e r ,  a need  
t o  d e v e l o p  a means t o  a s s e s s  t e s t  v a l i d i t y  and  m e a s u r e  e x a m i n e e  p e r f o r ­
mance w i t h  r e s p e c t  t o  c l e a r l y  d e f i n e d  c r i t e r i a  and a  domain o f  b e h a v i o r .
S t a t e m e n t  o f  t h e  P r o b le m
A r e l a t i v e l y  new m ethod  f o r  a s s e s s i n g  s t u d e n t  a c h i e v e m e n t ,  
c a l l e d  c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t ,  was d e v e l o p e d  t o  a s s e s s  s t u ­
d e n t  p e r f o r m a n c e  ba a e d  on a s p e c i f i c  c r i t e r i o n  o r  s t a n d a r d  o f  p e r f o r ­
mance and domain o f  b e h a v i o r .  T r a d i t i o n a l  m e a s u r e s  f o r  e s t i m a t i n g  t e s t  
v a l i d i t y  a r e  baaed  p r i m a r i l y  on  v a r i a b i l i t y  among s t u d e n t  s c o r e s  and 
a r e ,  t h e r e f o r e ,  a p p r o p r i a t e  f o r  n o r m - r e f e r e n c e d  m e a s u r e m e n t s  b u t  n o t  f o r  
c r i t e r i o n - r e f e r e n c e d  t e s t i n g  ( G r o n l u n d ,  1985) .  B e c a u s e  t h e r e  a r e  no 
s p e c i f i c  b a s e s  f o r  s e t t i n g  t h e  I d e a l  l e v e l  o r  c u t o f f  s c o r e  f o r  a 
c r i t e r i o n - r e f e r e n c e d  t e s t ,  t h i s  l e v e l  hHB u s u a l l y  b e e n  s e t  a c c o r d i n g  t o  
t h e  e x p e c t a t i o n s  o f  t h e  t e a c h e r  o r  t h e  s c h o o l .  The  need  f o r  a  p r o c e d u r e  
f o r  s e t t i n g  p r e c i s e  c u t o f f  s c o r e s  f o r  c r l t e r l o n - T e f e r e n c e d  t e s t s ,  a s  
n o t e d  by S c a n n e l  and T r a c y  ( 1 9 7 5 ) ,  p e r s i s t s  t o d a y .  Harasym (1 9 8 1 )  p o s i ­
t e d  t h a t  even  though  t h e r e  a r e  p r o c e d u r e s  a v a i l a b l e  f o r  s e t t i n g  c u t o f f  
s c o r e s  i n  c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t ,  l i t t l e  i s  known a b o u t  t h e
sc o n s i s t e n c y  o f  t h e s e  p r o c e d u r e s .  He a l s o  p o i n t e d  o u t  t h a t  " t h e  
s t a n d a r d - s e t t i n g  p r o c e d u r e  i s  a s i g n i f i c a n t  f a c t o r  I n  t h e  d e t e r m i n a t i o n  
o f  t h e  e v a l u a t i o n  o u tc o m e "  ( p .  7 2 5 ) .  T h i s  s t u d y  h a s  examined  a means t o  
d e a l  w i t h  t h e s e  m a t t e r s .  I t  a l s o  p r o v i d e s  a n s w e r s  t o  t h e  f o l l o w i n g  
q u e s t i o n s :
1 . What a r e  t h e  l e v e l  o f  I n t r a g r o u p  v a r i a b i l i t y  and t h e  
d i f f e r e n c e  i n  t h e  I n t e r r a t e r  r e l i a b i l i t y  e s t i m a t e s  o f  
I n s t r u c t o r s  a n d  j o b  s p e c i a l i s t s  In  t h e i r  a s s e s s m e n t  o f  
t h e  minimum p a s s i n g  s c o r e  f o r  a  c r i t e r i o n - r e f e r e n c e d  
c l a s s r o o m  t e s t ?
2 ,  What I s  t h e  r e l a t i o n s h i p  o f  j o b  e f f e c t i v e n e s s  ( s u p e r ­
v i s o r y  r a t i n g s  a n d  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s )  t o
c l a s s r o o m  t e s t  c u t o f f  s c o r e s  f o r  two g r o u p s  o f  jo b  p e r f o r ­
m e r s  whose  c r i t e r i o n - r e f e r e n c e d  t e s t  c u t o f f  s c o r e s  were  s e t
by  a n  e m p i r i c a l l y  b a s e d  m ethod  and  t h e  p r e s e n t  method founded  
on  I n s t r u c t o r  c o n s e n s u s ?
T h e o r e t i c a l  R a t i o n a l e  
T h i s  s t u d y  I s  b a a e d  on  p s y c h o m e t r i c  t h e o r y  a s  i t  r e l a t e s  t o  
v a l i d i t y  a s s e s s m e n t  o f  n o r m - r e f e r e n c e d  and c r i t e r i o n - r e f e r e n c e d  m e a s u r e ­
m e n t s .  B e c a u s e  t r a d i t i o n a l  m e a s u r e s  f o r  e s t i m a t i n g  v a l i d i t y  a r e  b a s e d
p r i m a r i l y  on  v a r i a b i l i t y  among s c o r e a  o f  e x a m i n e e s ,  t h e y  a r e  a p p r o p r i ­
a t e  f o r  n o r m - r e f e r e n c e d  m easu rem en t  b u t  n o t  f o r  c r i t e r i o n - r e f e r e n c e d  
t e n t i n g  ( G r o n l u n d ,  1 9 8 5 ) .
f r o n b a c h  ( 1 9 7 1 )  h a s  a s s e r t e d  t h a t  d e t e r m i n i n g  c r i t e r i o n -  
r e f e r e n c e d  t e s t  c o n t e n t  v a l i d i t y  l e  a m a t t e r  o f  m a t c h i n g  t h e  t e s t  and 
p e r f o r m a n c e  o b j e c t i v e s .
6Payne (1974)  h a s  ag ree d  t h a t
. . .  t h e  q u a l i t y  o f  an I t e m  o n  a  c r i t e r i o n - r e f e r e n c e d  
t e s t  l a  a f u n c t i o n  o f  t h e  d e g r e e  t o  w h i c h  i t  m a t c h e s  t h e  
o b j e c t i v e .  * . ( p r o v i d i n g  t h a t ]  p a n e l s  o f  e x p e r t  j u d g e s  
c o u l d  be employed t o  h e l p  make t h e s e  l t e m - o h j e c t l v e B  
e v a l u a t i o n s  ( p .  2 9 5 ) .
Sverey  (1981)  r e f i n e d  t h e  t e s t - o b j e c t i v e  r e l a t i o n s h i p ,  n o t i n g
t h a t  a c r i t e r i o n - r e f e r e n c e d  t e s t  mus t  m e e t  t h e  f o l l o w i n g  c o n d i t i o n s  i n
o r d e r  t o  be v a l i d ;
A c r i t e r i o n - r e f e r e n c e d  t e s t  may be p re s u m e d  t o  b e  c o n t e n t  
v a l i d  I f  a l l  I t e m s  a r e  c a r e f u l l y  d e r i v e d  f ro m  t h e  r e q u i r e d  
p e r f o r m a n c e ,  c o n d i t i o n s ,  and s t a n d a r d s  s p e c i f i e d  i n  t h e  
o b j e c t i v e s  and i f  t h e  sample  o f  t e B t  i t e m s  a p p r o p r i a t e l y  
r e p r e s e n t s  t h e  o b j e c t i v e s  ( p ,  1 4 9 ) ,
R o v l n e l l l  and t iamble ton  (1976 )  h a v e  a d v o c a t e d  t h e  u a e  o f  t e s t  
I t e m - o b j e c t i v e  r e l a t i o n s h i p  t o  d e t e r m i n e  t h e  t e H t  c u t o f f  s c o r e  b a s e d  on  
a n  i n d e x  o f  i t e m - o b j e c t i v e  c o n g r u e n c e ,  They e n d o r s e  t h e  u s e  o f  c o n t e n t  
s p e c i a l i s t s ,  n o t i n g  t h a t  t h e  B p e c i a l l s t s  c o u l d  c o m p l e t e  t h e i r  r a t i n g s  
w i t h  a h ig h  d e g r e e  o f  r e l i a b i l i t y  and v a l i d i t y ,  a s  e v i d e n c e d  hy t h e  h i g h  
l e v e l  o f  i t e m - o b j e c t i v e  c o n g r u e n c e  a c h i e v e d .
Ml l iman  and  Popham (1974)  l i m i t e d  t h e  s c o p e  o f  t h e  t e s t -  
o b j e c t i v e  r e l a t i o n s h i p ,  d i s c e r n i n g  t h a t  " t h e  p o p u l a t i o n  o f  o b s e r v a t i o n s  
o r i g i n a l l y  p r e s c r i b e d  f o r  c r i t e r i o n - r e f e r e n c e d  t e s t a  I s  a dom ain  o f  
i t e m s  and the  r e s p o n s e s  o f  a s i n g l e  I n d i v i d u a l  t o  them " ( p .  1 3 7 ) .
Pcpham and Kusek (1969)  p o i n t e d  o u t  t h a t  t h e  v a l i d a t i o n  o f  a 
c r i t e r i o n - r e f e r e n c e d  t e s t  i s  " a  c a r e f u l l y  made j u d g m e n t  b a s e d  on t h e  
t e s t ' s  a p p a r e n t  r e l e v a n c e  t o  t h e  b e h a v i o r s  l e g i t i m a t e l y  i n f e r a b l e  f rom 
t h o s e  d e l i m i t e d  by t h e  c r i t e r i o n "  ( p .  6 ) .
N u n n s ] ly  ( 1 9 6 7 ) ,  on  t h e  o t h e r  h a n d ,  h a s  p o s i t e d  t h a t  a v a l i d  
c r i t e r i o n  t e s t
7. , . must; s t a n d  by  I t s e l f  a s  an  a d e q u a t e  m e a s u r e  o f  
what  I t  l a  s u p p o s e d  t o  m e a s u r e .  V a l i d i t y  c a n n o t  b e  
d e t e r m i n e d  by c o r r e l a t i n g  t h e  t e s t  w i t h  a c r i t e r i o n  
b e c a u s e  t h e  t e a t  l t e e l f  l a  t h e  c r i t e r i o n  o f  p e r f o r m a n c e  
( p .  8 0 ) .
Swezey (1981)  h a s  a s s e r t e d  t h a t  s e t t i n g  o f  c u t o f f  s c o r e s  f o r  
c r i t e r i o n - r e f e r e n c e d  t e s t s  I s  a d i f f i c u l t  m a t t e r .  " P r a c t i c a l  c o n ­
s i d e r a t i o n s *  . ■ , s c o r i n g  f e a s i b i l i t y ,  and  o b j e c t i v e  c r i t i c a l l t y  
m us t  a l l  be  c o n s i d e r e d  i n  e s t a b l i s h i n g  r e a s o n a b l e  c u t o f f  s c a r e s "
(p .  134 ) .
Z l e k y  (1973)  a l s o  h a s  n o t e d  t h e  d i f f i c u l t y  i n  s e t t i n g  t h e  
c r i t e r i o n  o f  p e r f o r m a n c e ,  o r  t h e  c u t o f f  s c o r e ,  r ec om m end ing  t h e  
u t i l i z a t i o n  o f  a g r o u p  o f  p e r f o r m e r s  c o n s i d e r e d  t o  be  m i n i m a l l y  
c o m p e t e n t  t o  s e t  c u t o f f  s c o r e s ;  t h e  mean s c o r e  o f  t h e  g r o u p  would  
c o n s t i t u t e  t h e  d e s i r e d  s t a n d a r d .
K l e i n  and K o s e c o f f  ( 1 9 7 3 )  c a t e g o r i z e d  t h e  t y p e s  o f  s c o r e s  t h a t  
c r i t e r i o n - r e f e r e n c e d  t e s t s  c o u l d  p r o v i d e :
1. Number o r  p e r c e n t a g e ]  o f  I t e m s  c o r r e c t  f o r  a  g i v e n  
o b j e c t i v e  o r  s e t  o f  I t e m s  t h a t  e n c o m p a s s  a few h i g h l y  
r e l a t e d  o b j e c t i v e s .
2 .  M a s t e r y  o f  a g i v e n  o b j e c t i v e  o r  s e t  o f  i t e m s  w here  
m a s t e r y  l a  d e f i n e d  I n  t e r m s  o f  a  c e r t a i n  l e v e l  o f  
p e r f o r m a n c e  s u c h  a s  90  [ p e r c e n t ]  c o r r e c t .
3 .  The t i m e  i t  t a k e s  f o r  a n  i n d i v i d u a l  t o  a c h i e v e  a  
g i v e n  p e r f o r m a n c e  l e v e l .
4 .  The t i m e  . . .  t o  p e r f o r m  a  c e r t a i n  t a s k  o r  s e t  o f  
t a s k s  r e l a t e d  t o  an o b j e c t i v e .
5. The  p e r c e n t ( a g e ]  [ o f  e x a m i n e e s ]  who p a s s  e a c h  I t e m  
( p .  B ) .
F o u r  t h e o r i s t s ,  N e d e l a k y  ( 1 9 5 4 ) ,  A n g o f f  ( 1 9 7 1 ) ,  E b e l  ( 1 9 7 2 ) ,  
and J a e g e r  ( 1 9 7 6 ) ,  p r o v i d e d  m e t h o d o l o g i e s  f o r  d e t e r m i n i n g  c o n t e n t  
v a l i d i t y  and  e s t a b l i s h i n g  t e s t  c u t o f f  s c o r e s  f o r  p e r f o r m a n c e  m easu rem en t  
u s i n g  c o n t e n t  j u d g e s .  The A n g o f f ,  E b e l ,  and  N e d e l a k y  m e t h o d s  p r o p o s e d
8t h a t  a J u d g e  o r  g r o u p  o f  j u d g e s  e s t i m a t e  t h e  p r o b a b l e  s co re  o f  a hypo­
t h e t i c a l  e x a m i n e e  vho  was c a p a b l e  o f  minimal  a c c e p t a b l e  perfo rmance.
The J a e g e r  m ethod  p r o p o se d  t h a t  a p a n e l  o f  j u d g e s  I n d i c a t e  w h e th e r  a
p e r s o n  s e e k i n g  c e r t i f i c a t i o n  i n  a p a r t i c u l a r  f i e l d  s h ou ld  be a b l e  t o
a n s w e r  e a c h  q u e s t i o n  on t h e  t e s t .  These  methods  have produced v a r y i n g  
l e v e l s  o f  a c c e p t a b i l i t y  and s u c c e s s .  A cco rd ing  to  Van Der Linden  
( 1 9 8 2 ) ,  " t h e  A ngof f  t e c h n i q u e  . . . has  become one o f  t h e  be a t  known and
w i d e l y  u s e d  m e thods  o f  s t a n d a r d  H e t t l n g 11 (p .  296 ) .
D e f i n i t i o n  o f  Terma 
The r e l e v a n c e  and a p p l i c a t i o n  o f  c r i t e r i o n - r e f e r e n c e d  m easu re ­
ment t o  t r a i n i n g  have  been h i n d e r e d  In  p a r t  due to  a l a c k  of  a c l e a r  
u n d e r s t a n d i n g  o f  t h e  c o n c e p t  o f  t r a i n i n g  t o  a c r i t e r i o n  o r  s t a n d a r d .
The t e r m s  i n  t h i s  s t u d y  whose  d e f i n i t i o n s  c l a r i f y  t h e  concep t  o f  
c r i t e r i o n - r e f e r e n c e d  m easu rem en t  a r e  s e t  f o r t h  b e l o v :
A n g o f f  " A c c e p t s . "  S o l d i e r s  whose c l a s s r o o m  t e a t  s c o re s  met o r  
e x c e e d e d  t h e  t e s t  c u t o f f  s c o r e  s e t  by t h e  Angoff  s c o r e - s e t t i n g  
method  ( f o r m u l a t e d  d u r i n g  t h e  s t u d y ) .
A n g o f f  “R e j e c t s . "  S o l d i e r s  whose c la s s ro o m  t e a t  s c o r e s  were 
l o w e r  t h a n  t h e  t e s t  c u t o f f  s c o r e  s e t  by t h e  Angoff  s c o r e - s e t t i n g  
m ethod  ( f o r m u l a t e d  d u r i n g  t h e  s t u d y ) .
C o n t e n t  V a l i d i t y . The a de quac y  o f  i t e m s  i n  a t e a t  to sample the  
domain a b o u t  which i n f e r e n c e s  a r e  t o  be  made (Mehrena 6 Lehmann, 
1984,  p .  1 9 ) .
C r i t e r i o n . “ The s t a n d a r d  by which  someth ing  i s  measured.  . , . 
I n  e v a l u a t i o n ,  I t  I s  t h e  m easu re  used  t o  d e te rm in e  the  adequacy 
o f  a p r o d u c t ,  p r o c e s s ,  o r  b e h a v i o r "  (TRADOC C i r c u l a r  351 -84 -1 ,
19H4, p . 1 7 ) .  "A c r i t e r i o n  i e  a s t a n d a r d  o r  l e v e l  o f  p e r f o r ­
mance Above which  one i s  r e g a r d e d  a s  h a v in g  p a s s e d  and be low 
which  one i s  c o n s i d e r e d  t o  have f o i l e d "  { H i l l s ,  1981,  p , 4 4 6 ) .  
C r i t e r i o n - R e f e r e n c e d  M e a s u r e . Tha t  m easure  ’' u s e d  t o  a s c e r t a i n  
an i n d i v i d u a l ' s  s t a t u s  w i t h  r e s p e c t  t o  some c r i t e r i o n ;  i . e . ,  
p e r f o r m a n c e  s t a n d a r d "  (Popham a Huoek,  1969, p .  2 ) .  
C r i t e r i o n - R e f e r e n c e d  T e a t . A t e s t  " t h a t  l a  d e l i b e r a t e l y  con­
s t r u c t e d  so  a s  to  y i e l d  m ea s u rem e n ts  t h a t  a re  d i r e c t l y  i n t e r ­
p r e t a b l e  i n  t e r ras  o f  s p e c i f i e d  p e r f o r m a n c e  s t a n d a r d s "  ( G l a s e r  6 
N i t k o ,  1971, p .  653) .
C r i t i c a l  T a s k . "A t a s k  w h i c h  l a  e s s e n t i a l  f o r  accomp 11 shinent o f  
t h e  u n i t  m i s s i o n ,  s u c c e s s f u l  I n d i v i d u a l  s k i l l  p e r f o r m a n c e ,  [ a n d ]  
s u r v i v a l  In  combat ,  and r e q u i r e s  t r a i n i n g "  (TRADOC Reg 351 -2 ,  
1986,  G l o s s a r y  1 ) .
C u t o f f  S c o r e . "The s c o r e  above which pe o p le  a r e  p l a c e d  i n t o  one  
c l a s s i f i c a t i o n  and he low which t h e y  a r e  p laced  i n  a n o t h e r  such 
a s  p a s s i n g  above  and f a l l i n g  be low.  Tt i s  sometim es  c a l l e d  t h e  
c r i t e r i o n "  ( H i l l s ,  1981,  p .  446) .
D om a in -R e fe re nc ed  T e s t i n g . "The measurement  o f  a n  e x a m i n e e ' a  
p e r f o r m a n c e  t h a t  l a  r e f e r e n c e d  to  A d e f i n e d  s t r u c t u r e d  s e t  o r  
domain  o f  l e a r n e r  b e h a v i o r "  ( H i v e l y ,  Maxwell ,  R o b e h l ,  S e n s i o n ,
A L u n d i n ,  1 9 7 3 ,  p .  1 5 ) .
I n s t r u c t i o n a l  V a l i d i t y . "The c o r r e s p o n d e n c e  h e tw e e n  t h e  t e s t  
and what  h a s  b e e n  t a u g h t "  (Yel low A Fophan,  19B3, p .  10 ) .
Job  P e r f o r m e r . A p r e s c r i b e d  load  l i s t  (PLL) c l e r k  whose p e r f o r ­
mance I k a s s e s s e d  f o r  t h e  p u r p o se  o f  e s t i m a t i n g  t h e  p r e d i c t i v e
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v a l i d i t y  o f  a c r i t e r i o n - r e f e r e n c e d  c l a s s r o o m  t e s t  w i t h  c u t o f f  
s c o r e  s e t  by t h e  c o n v e n t i o n a l  and  A ngof f -b s& ed  m e t h o d s  ( f o r m u ­
l a t e d  d u r i n g  t h i s  s t u d y ) .
J o b  S p e c i a l i s t . A p r e s c r i b e d  l o a d  H a t  (PLL) c l e r k  whose r o l e  
l a  t o  s e r v e  a s  a t e s t  i t e m  J u d g e  ( f o r m u l a t e d  d u r i n g  t h i s  s t u d y ) .  
M a s t e r ,  A s o l d i e r  whose j o b  p e r f o r m a n c e  m e e t s  t h e  commander ’ s /  
s u p e r v i s o r ' s  e x p e c t a t i o n s  ( f o r m u l a t e d  d u r i n g  t h i s  H tu d y ) ,  
M i l i t a r y  O c c u p a t i o n a l  S p e c i a l t y  (MOS). ”A t e r m  u s e d  t o  i d e n t i f y  
a  g r o u p i n g  o f  d u t y  p o s i t i o n s  p o s s e s s i n g  s u c h  c l o s e  o c c u p a t i o n s ]  
o r  f u n c t i o n a l  r e l a t i o n s h i p  t h a t  an  o p t i m a l  d e g r e e  o f  l n t e r -  
c h a n g e a b i l l t y  among p e r s o n s  s o  c l a s s i f i e d  e x i s t s  a t  any  g i v e n  
l e v e l  o f  s k i l l ’' (Army R e g u l a t i o n  (AR) 3 1 0 - 2 5 ,  1975 ,  p .  I b 9 ) ,  
M i n i m a l l y  C o m p e te n t  I n d i v i d u a l .  A h y p o t h e t i c a l  i n d i v i d u a l  who 
h a s  t h e  minimum amount  o f  kn o w le d g e  t o  c o m p l e t e  an  a p p r o v e d  
f s p e c i a l i s t - l e v e l 1 t r a i n i n g  p r o g r a m  and p e r f o r m  e f f e c t i v e l y  i n  
h i s  o r  h e r  c h o s e n  o c c u p a t i o n a l  s p e c i a l t y  ( C r o s s ,  1984,  p .  3 1 ) ,  
M o n - M a s te r , A s o l d i e r  whose J o b  p e r f o r m a n c e  d o e s  n o t  m ee t  t h e  
com m ander ’ s / e u p e r v i a o r ' a  e x p e c t a t i o n s  ( f o r m u l a t e d  d u r i n g  t h i s  
s t u d y ) .
N o r m - R e f e r e n c e d  M e a s u r e . T h a t  m easu re  " w h ic h  i s  uHed t o  a s c e r ­
t a i n  a n  i n d i v i d u a l ' s  p e r f o r m a n c e  In  r e l a t i o n s h i p  t o  t h e  p e r f o r ­
mance o f  o t h e r  i n d i v i d u a l s  on t h e  same m e a s u r i n g  d e v i c e "  (Popham 
& H u s e k ,  1969,  p .  2 ) .
Obj e c t i v e - B a a e d  T e s t . A t e s t  "whose i t e m s  h a v e  b e e n  c o n s t r u c t e d  
t o  m e a s u r e  an i n s t r u c t i o n a l  o b j e c t i v e "  (Popham, 1981 ,  p .  2 9 ) ,
S k i l l  Q u a l i f i c a t i o n  T e s t . "A major  d i a g n o s t i c  t o o l  f o r  t h e  
I n d i v i d u a l  t r a i n i n g  s y s t e m .  . . .  I t  c o n t a i n s  w r i t t e n  
p e r f o r m a n c e - o r i e n t e d  t e s t s  on a r e p r e s e n t a t i v e  s a m p le  o f  
c r i t i c a l  t a s k s .  . . . ” (TRADOC Reg 351*2 ,  1986,  G l o s s a r y  2 ) .  
S p e c i a l i s t - L e v e l  T r a i n i n g  Program (Advanced I n d i v i d u a l  
T r a i n i n g ) ■ " T r a i n i n g  g i v e n  t o  e n l i s t e d  p e r s o n n e l  s u b s e q u e n t  
t o  c o m p l e t i o n  o f  b a s t e  t r a i n i n g ,  so a s  t o  r e n d e r  them  q u a l i f i e d  
f o r  t h e  aw ard  o f  a m i l i t a r y  o c c u p a t i o n a l  s p e c i a l t y "  (AR 3 1 0 - 2 5 ,  
1 9 7 5 ,  p .  1 0 ) .
R e s e a r c h  H y p o th e s e s  
The h y p o t h e s i z e d  r e l a t i o n s h i p s  p r e s e n t e d  I n  t h i s  s t u d y  c o n c e r n  
two  I m p o r t a n t  m e a s u r e s  In  e s t i m a t i n g  t e s t  v a l i d i t y  and  e s t a b l i s h i n g  a 
t e s t  c u t o f f  s c o r e .  T h e s e  m e a s u r e s  a r e  i n t r a g r o u p  v a r i a b i l i t y  and  i n t e r  
r a t e r  r e l i a b i l i t y  o f  i n s t r u c t o r s '  a n d  job  s p e c i a l i s t s ’ p r o b a b i l i t y  e s t l  
m a t e s  a n d  t h e  r e l a t i o n s h i p s  b e tw e e n  t e a t  c u t o f f  s c o r e s  and  e x a m i n e e s ’ 
j o b  e f f e c t i v e n e s s .  The d i r e c t i o n a l  h y p o t h e s e s  f o r  t h i s  s t u d y  a r e r  
H y p o t h e s i s  1 —  I n t r a g r o u p  v a r i a b i l i t y  i n  p r o b a b i l ­
i t y  e s t i m a t e s  b y  i n s t r u c t o r s  and Job  s p e c i a l i s t s  c o n ­
c e r n i n g  v a l i d i t y  of  a  c r i t e r i o n - r e f e r e n c e d  c l a s s r o o m  
t e s t  w i l l  d i f f e r  among p a n e l  members; and t h e  i n t e r r a t e r  
r e l i a b i l i t y  o f  t h e  p r o b a b i l i t y  e s t i m a t e s  o f  i n s t r u c t o r s  
and  j o b  s p e c i a l i s t s  w i l l  n o t  equa l  z e r o .
H y p o t h e s i s  2 —  S u p e r v i s o r y  r a t i n g  s c o r e s  w i l l  be h i g h e r  
f o r  j o b  p e r f o r m e r s  whose c l a s s r o o m  t e s t  c u t o f f  s c o r e s  
w e r e  s e t  by t h e  Artgoff m ethod  than  by t h e  p r e s e n t  m e thod .
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H y p o t h e s i s  3 -*  S k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  w i l l  be  
h i g h e r  f o r  Job  p e r f o r m e r s  whose c l a s s r o o m  t e s t  c u t o f f  
s c o r e s  w e r e  s e t  by t h e  Angof f  method  t h a n  by t h e  p r e s ­
e n t  m e thod .
H y p o t h e s i s  A — Angof f  " a c c e p t s "  ( j o b  p e r f o r m e r s  whose 
c l a s s r o o m  t e s t  s c o r e s  met o r  e x c ee d e d  t h e  A n g o f f -  
d e H v e d  s t a n d a r d !  w i l l  r e c e i v e  h i g h e r  s u p e r v i s o r y  
r a t i n g  s c o r e s  than  Angoff  " r e j e c t s "  ( Job  p e r f o r m e r s  
whose c l a s s r o o m  t e e t  s c o r e s  f e l l  b e lo w  t h e  A n g o f f -  
d e r l v e d  s t a n d a r d ) .
H y p o t h e s i s  5 — Angoff  " a c c e p t s "  ( j o b  p e r f o r m e r s  whose 
c l a s s r o o m  t e s t  s c o r e s  met o r  e x c ee d e d  t h e  A n g o f f -  
d e r l v e d  s t a n d a r d )  w i l l  a c h i e v e  h i g h e r  s k i l l  q u a l i f i c a ­
t i o n  t e s t  s c o r e s  t h a n  t h e  A ngof f  " r e j e c t s "  ( Job  p e r f o r m e r s  
whose c l a s s r o o m  t e s t  s c o r e s  f e l l  b e low  t h e  A n g o f f - d e r i v e d  
s t a n d a r d ) .
I n t e r v e n t i o n ,  Sample D e s c r i p t i o n ,  and R e n e r a l  D a ta  G a t h e r i n g  P r o c e d u r e s  
T h i s  s t u d y  i n v e s t i g a t e d  t h e  s t a n d a r d - s e t t i n g  m ethod  r e p o r t e d  b y  
A ngof f  (1971)  f o r  u s e  by t h e  (b i t t e d  S t a t e s  Army Q u a r t e r m a s t e r  S c h o o l ,
The method was m o d i f i e d  a s  i t  was f o r  u s e  I n  t h e  V a l i d a t i o n  S tu d y  o f  t h e  
N a t i o n a l  Teache r  Exa m lna t lona  f o r  C e r t i f i c a t i o n  o f  E n t r y - l e v e l  T e a c h e r s  
In  t h e  s t a t e  o f  V i r g i n i a  ( C r o s s ,  I9f l2 ) .  S p e c i f i c a l l y ,  t h e  a t u d y  exam­
i n e d  e m p i r i c a l  means f o r  d e t e r m i n i n g  v a l i d i t y  and r e l i a b i l i t y  and  
s e t t i n g  c u t o f f  s c o r e s  f o r  t e s t s  u t i l i z e d  i n  t h e  Equipment  R e c o r d s  and 
P a r t s  S p e c i a l i s t  t r a i n i n g  p rog ra m .  The B c o r e s  r e p r e s e n t  t h e  m in i m a l
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amount  o f  k n o w le d g e  t h a t  t h e  s o l d i e r  must  p o s s e s s  t o  be  awarded  a p a r ­
t i c u l a r  m i l i t a r y  o c c u p a t i o n a l  s p e c i a l t y  (M0S).  The s t u d y  was d e s i g n e d  
t o  a c c o m p l i s h  t h e  f o l l o w i n g :
Abbess t h e  co rrespondence  hetween c o u rse  c u r r i c u lu m  and 
t e a t  c o n t e n t .
Ab be ss , e m p i r i c a l l y .  J o b  r e l e v a n c e  o f  the  t e s t  and make 
r e v i e w e r  e s t i m a t e s  o f  the  p r o b a b i l i t y  t h a t  a  m i n i ­
m a l ly  competent  examinee would answ er  eac h  t e a t  ques­
t i o n  c o r r e c t l y .
D e v e l o p ,  e m p i r i c a l l y ,  c u t o f f  s c o r e s  b a s e d  on p r o b a b i l i t y  
r a t i n g s .
A s s e s s ,  e m p i r i c a l l y ,  t h e  s i g n i f i c a n c e  o f  t h e  m o d i f i e d  
A n g o f f  method c o m p a r e d  t o  t h e  p r e s e n t  m e th o d  f o r
s e t t i n g  c u t o f f  s c o r e s  f o r  a  s p e c i a l i s t - l e v e l  m i l i ­
t a r y  t r a i n i n g  p r o g r a m .
The p a r t i c i p a n t s  f o r  t h i s  s t u d y  c o m p r i s e d  e i g h t  s a m p l e s ,  The 
f i r s t  sample  c o n s i s t e d  o f  t e s t  I t e m  j u d g e s  drawn from t h e  I n s t r u c t o r  
a t a f f  f o r  t h e  E q u i p m e n t  R e c o r d s  and P a r t s  S p e c i a l i s t  C o u r s e ,  o f t e n  r e ­
f e r r e d  t o  aa  t h e  P r e s c r i b e d  Load L i a t  (PLL) C l e r k  C o u r s e ,  t a u g h t  a t  t h e  
U n i t e d  S t a t e s  Army Q u a r t e r m a s t e r  S c h o o l .  The second  s a m p l e ,  which a l a o  
c o n s i s t e d  o f  t e s t  i t e m  j u d g e s ,  waa drawn f r o m  PLL c l e r k s  ( Jo b  s p e c i a l ­
i s t s )  i n  U n i t e d  S t a t e s  Army u n i t s  l o c a t e d  I n  Germany and  t h e  C o n t i n e n t a l
U n i t e d  S t a t e s .  The t h i r d ,  f o u r t h ,  f i f t h ,  s i x t h ,  s e v e n t h ,  and  e i g h t h  
s a m p l e s  were a l a o  d rawn from p r a c t i c i n g  PLL c l e r k s  ( j o b  p e r f o r m e r s )  f o r  
u t i l i z a t i o n  i n  t h e  a s s e s s m e n t  o f  t h e  p r e d i c t i v e  v a l i d i t y  o f  t h e  end-of** 
c o u r s e  c l a s s r o o m  t e s t  f o r  t h e  PLL C l e r k  C o u r s e .
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B e f o r e  d a t a  g a t h e r i n g  b e g a n ,  a  g ro u p  o f  e i g h t  r a n d o m ly  s e l e c t e d  
f a c u l t y  members  r e v i e w e d  t h e  t e a t  I t e m s  and t h e  c o u r s e  c o n t e n t  t o  d e t e r ­
mine  I f  t h e  u n i v e r s e  o f  b e h a v i o r  aampled  by  t h e  t e s t  1b a d e q u a t e .  T h i s  
a s s e s s m e n t  was  e x p r e s s e d  I n  t e r m s  of  w h e t h e r  e a c h  t e s t  t o p i c  I n  J o b  p e r ­
fo rm a n c e  i s  g i v e n  t h e  same,  m ore ,  o r  l e s s  e m p h a s i s  i n  t h e  c o u r s e  c u r r i c ­
u lu m .
The d a t a  g a t h e r i n g  p r o c e d u r e  f o r  t h i s  s t u d y  i n v o l v e d  i n s t r u c ­
t o r s  and J o b  s p e c i a l i s t s  I n  t h e  a n a l y s i s  o f  t h e  e n d - o f - c o u r s e  c r i t e r i o n -  
r e f e r e n c e d  t e s t  f o r  t h e  PLL c l e r k  t r a i n i n g  p r o g r a m .  The a n a l y s i s  e n ­
t a i l e d  d e t e r m i n i n g  t h e  Job r e l e v a n c e  o f  e a c h  t e s t  i t e m  and m a k in g  p r o b ­
a b i l i t y  a s s e s s m e n t s  t h a t  a PLL c l e r k  would a n s w e r  e a c h  q u e s t i o n  c o r ­
r e c t l y .  A s s e s s m e n t s  were  u s e d  t o  e s t a b l i s h  r e l e v a n c e  r a t i n g s  and  
p r o b a b i l i t y  e s t i m a t e s  by I t e m  and by r a t e r .  T h e s e  r a t i n g s  a n d  a s s e s s ­
m e n t s  were aunnned t o  p r o v i d e  c o m p o s i t e  r e l e v a n c e  and p r o b a b i l i t y  s c o r e s  
f o r  u se  In  s e t t i n g  t h e  t e s t  c u t o f f  s c o r e .  The p r o b a b i l i t y  s c o r e s  were  
a l s o  used t o  a s s e s s  i n t r a g r o u p  v a r i a b i l i t y  and  i n t e r r a t e r  r e l i a b i l i t y  o f  
t h e  f i r s t  and  s e c o n d  s a m p l e s .
The d a t a  g a t h e r i n g  p r o c e d u r e  a l s o  i n c l u d e d  t h e  c o l l e c t i o n  o f  
i n f o r m a t i o n  r e l e v a n t  t o  Job  e f f e c t i v e n e s s  o f  J o b  p e r f o r m e r s  who g r a d u ­
a t e d  from t h e  PLL C l e r k  C o u r s e ,  These  d a t a  r e l a t e  t o  s u p e r v i s o r y  r a t ­
i n g s  and s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  f o r  two g r o u p s  o f  J o b  p e r f o r ­
m e r s  from t h e  c o u r s e ,  one whose c l a s s r o o m  s u c c e s s  was b a s e d  on t h e  c u t ­
o f f  s c o r e  s e t  by t h e  A ngof f  m ethod ,  and  t h e  o t h e r  b a s e d  on t h e  p r e s e n t  
m e thod .
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L i m i t a t i o n s  o f  t h e  S t u d y  
The l i m i t a t i o n s  o f  t h i s  s t u d y  c o n c e r n  t h r e e  a r e n a .  T he a e  a r e  
t h e  t e s t  i t e m  j u d g e s '  p o s s i b l e  l a c k  o f  u n d e r s t a n d i n g  o f  t h e  c o n c e p t  o f  
Job  p e r f o r m e r  m in im a l  c o m p e t e n c y ,  t h e  l a c k  o f  c o n t r o l  f o r  maximum t i m e  
on t h e  jo b  o f  p e r f o r m e r s  whose  jo b  s k i l l s  w e r e  r a t e d ,  and  t h e  l i m i t e d  
d i r e c t  a p p l i c a t i o n  o f  t h e  s t u d y  f i n d i n g s  and  r e c o m m e n d a t i o n s  t o  o t h e r  
c o u r s e s  t a u g h t  a t  t h e  U n i t e d  S t a t e s  Army Q u a r t e r m a s t e r  S c h o o l .
The c o n c e p t  o f  m in im a l  com pe tency  was exam ined  I n  a p r a c t i c e  
e x e r c i s e  i n v o l v i n g  t h e  i n s t r u c t o r s  and  jo b  s p e c i a l i s t s .  As J u d g e s  t h e y  
d e t e r m i n e d  t e s t  I t e m  r e l e v a n c e  and made p r o b a b i l i t y  e s t i m a t e s  p r i o r  t o  
t h e i r  i n v o l v e m e n t  In  t h e  a c t u a l  s t u d y .  For  t h e  p r a c t i c e  e x e r c i s e ,  norm­
a t i v e  d a t a  I n d i c a t i n g  t h e  number o f  s t u d e n t s  who a n s w e r e d  e a c h  q u e s t i o n  
c o r r e c t l y  d u r i n g  t h e  p r e v i o u s  s i x  m o n th s  a t  t h e  U n i t e d  S t a t e s  A m y  Quar ­
t e r m a s t e r  S c h o o l  were p r o v i d e d ,  The i n f o r m a t i o n  a s s i s t e d  e a c h  r e v i e w e r  
I n  j u d g i n g  t h e  s t r i n g e n c y  o f  t h e  p r o b a b i l i t y  a s s e s s m e n t s  t h e y  had  r e n ­
d e r e d ,  b a s e d  on t h e  s t u d e n t s 1 p e r f o r m a n c e  and  t h e  r e v i e w e r ' s  own e x p e r i ­
e n c e s ,  The p r a c t i c e  e x e r c i s e  a l s o  i n v o l v e d  a d i s c u s s i o n  among t h e  
J u d g e s  w h e r e i n  t h e  s t r i n g e n c y  o f  t h e i r  p r o b a b i l i t y  e s t i m a t e s  was r e ­
viewed  and  a f u n c t i o n a l  d e f i n i t i o n  o f  m i n i m a l  c o m p e ten c y  was  d e r i v e d .
The s t u d y  d i d  n o t  embody a n  e m p i r i c a l  means t o  a s s e s s  t h e  l e v e l  o f  
u n d e r s t a n d i n g  o f  t h e  c o n c e p t  o f  m in i m a l  c o m p e t e n c y  on t h e  p a r t  o f  t h e  
t e s t  i t e m  j u d g e s ,  h o w e v e r .
C o n t r o l  by t h i a  a t u d y  f o r  t h e  l e v e ]  o f  j o b  e x p e r i e n c e  on t h e  
p a r t  o f  t h e  Job  s p e c i a l i s t H  ( t e s t  i t e m  j u d g e s )  an d  j o b  p e r f o r m e r s  was 
l i m i t e d  t o  two c r i t e r i a .  F i r s t ,  e a c h  Job  s p e c i a l i s t  and  J o b  p e r f o r m e r  
must  have  c o m p l e t e d  t h e  Equipm ent  R e c o r d s  and  P a r t s  S p e c i a l i s t  C o u r s e
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s u c c e s s f u l l y  by p a s s i n g  t h e  e n d - o f - c o u r s e  t e s t  f o r  which t h e  p a s s i n g  
s c o r e  was s e t  u s i n g  t h e  A ngof f  c u t o f f  s c o r e - s e t t i n g  m ethod .  Second,  
e a c h  jo b  s p e c i a l i s t  and  j o b  p e r f o r m e r  must  have s e r v e d  on t h e  Job a s  a 
PLL c l e r k  a t  a s a t i s f a c t o r y  o r  a b o v e  l e v e l  o f  p e r f o r m a n c e  f o r  a t  l e a s t  
t h r e e  m onths  p r i o r  t o  t h e i r  I n v o l v e m e n t  I n  t h e  s t u d y .  An u p p e r  l i m i t  
c o n c e r n i n g  t h e  l e n g t h  o f  Job  a s s i g n m e n t  which would  have m in im ised  
v a r i a b i l i t y  I n  s u p e r v i s o r s '  r a t i n g s  o f  j o b  p e r f o r m e r  e f f e c t i v e n e s s  
a t t r i b u t a b l e  t o  Job  e x p e r i e n c e  was n o t  e e t a b l i s h e d .
The f i n d i n g s  and  r e c o m m e n d a t i o n s  o f  t h i s  s t u d y  c o n c e r n i n g  t e s t  
c o n t e n t  v a l i d i t y  and c u t o f f  s c o r e  c a n n o t  be g e n e r a l i z e d  d i r e c t l y  t o  
o t h e r  c o u r s e s  t a u g h t  a t  t h e  U n i t e d  S t a t e s  Army Q u a r t e r m a s t e r  S c hoo l .
They a r e  a p p l i c a b l e  o n l y  t o  t h e  E qu ip m e n t  R e c o r d s  and P a r t s  S p e c i a l i s t  
C o u r s e ,  I n i t i a l l y ,  a  new c u t o f f  s c o r e  v l ] l  a f f e c t  t h e  t r a i n i n g  of  
a p p r o x i m a t e l y  2 , 5 0 0  s t u d e n t s  a n n u a l l y .  U l t i m a t e l y  t h e  c hange  c o u ld  
a f f e c t  t h e  p e r f o r m a n c e  o f  a p p r o x i m a t e l y  7 ,0 00  s o l d i e r s  w o r l d w i d e .  The 
f i n d i n g s  and  r e c o m m e n d a t i o n s  c o n c e r n i n g  t h e  u s e  o f  t h e  A ng o f f  m e th o d o l ­
ogy can be  g e n e r a l i z e d  t o  many Army s p e c i a l i s t - l e v e l  c o u r s e s  which 
employ c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t .
E t h i c a l  C o n s i d e r a t i o n s  
T h i s  s t u d y  was a p p r o v e d  by  t h e  human S u b j e c t s  R e s e a rc h  Committee 
o f  t h e  C o l l e g e  o f  W i l l i a m  and Mary.  Each s t u d y  p a r t i c i p a n t  was p r o v id e d  
a r e a s o n a b l e  e x p l a n a t i o n  o f  h i s / h e r  p r o p o s e d  r o l e .  I n fo rm ed  c o n s e n t ,  
w i t h  e m p h a s i s  on v o l u n t a r y  p a r t i c i p a t i o n  and e x p r e s s e d  a p p r o v a l  t o  d i s ­
c l o s e ,  a n o n y m o u s l y ,  c o n f i d e n t i a l  d a t a  c o l l e c t e d ,  was o b t a i n e d  from each
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p a r t i c i p a n t .  Sample p a r t i c i p a n t  c o n s e n t  fo rm s  a r e  p r o v i d e d  a a  Appen­
d i x e s  A and B, p a g e s  143 and 144 ,  r e s p e c t i v e l y .  T im e ly  i n f o r m a t i o n  c o n ­
c e r n i n g  t h e  s t u d y  outcome v a s  o f f e r e d  t o  e a c h  p a r t i c i p a n t ;  no  one  r e ­
q u e s t e d  I n f o r m a t i o n  on t h e  c o m p l e t e d  s t u d y .
CHAPTER IT
REVIEW OF LITERATURE
A r e v i e w  o f  t h e  l i t e r a t u r e  and  r e s e a r c h  r e l a t e d  t o  t h i s  s t u d y  i s  
p r e s e n t e d  In  t h i s  c h a p t e r .  The r e v i e w  I s  d i v i d e d  I n t o  t h r e e  summaries :  
r a t i o n a l e ,  r e l e v a n t  r e s e a r c h ,  and  p r e v i o u s  r e s e a r c h .
Summary o f  R a t i o n a l e  an d  I t s  R e l a t i o n s h i p  t o  P rob le m
Today t h e r e  a r e  b a s i c a l l y  two m e a s u r e m e n t  m e thods  For  a s s e s s ­
i n g  s t u d e n t  a c h i e v e m e n t :  n o r m - r e f e r e n c e d  m e a s u re m e n t  an d  c r i t e r i o n -
r e f e r e n c e d  m e a s u r e m e n t .  N o r m - r e f e r e n c e d  m e a s u r e m e n t ,  t h e  t r a d i t i o n a l  
m e thod  f o r  e v a l u a t i n g  s t u d e n t  p e r f o r m a n c e ,  a s s e s s e s  I n d i v i d u a l  a c h i e v e ­
m ent  b a s e d  on t h e  p e r f o r m a n c e  o f  o t h e r s  ( G r o n l u n d ,  1985) .  C r i t e r i o n -  
r e f e r e n c e d  m e a s u r e m e n t ,  on  t h e  o t h e r  h a n d ,  a a a e s s e a  s t u d e n t  p e r f o r m a n c e  
r e l a t i v e  t o  t h e  a c h i e v e m e n t  o f  c r i t e r i o n  ( p e r f o r m a n c e  s t a n d a r d )  i n  a 
w e l l - d e f i n e d  dom ain  o f  b e h a v i o r  (Mehrens  8 Lehmann, 1984) .
The p s y c h o m e t r i c  c h a r a c t e r i s t i c s  o f  a n o r m - r e f e r e n c e d  t e s t  a r e  
b a s e d  on t h e  v a r i a b i l i t y  o f  s t u d e n t  s c o r e s .  T h i s  i s  n o t  an a p p r o p r i a t e  
m ethod  f o r  d e t e r m i n i n g  t h e  v a l i d i t y  o f  a  c r i t e r i o n - r e f e r e n c e d  t e s t  where 
t e a t  r e s u l t s  s h o u l d  c l u s t e r  a r o u n d  c r i t e r i o n  ( G r o n l u n d ,  19B 5) .
In  c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t ,  t h e  c r i t e r i o n  o r  p e r ­
f o rm a n c e  s t a n d a r d  I s  u s u a l l y  s e t  t h r o u g h  t e a c h e r  c o n s e n s u s  ( S c a n n e l  & 
T r a c y ,  1 9 7 5 ) .  A l t h o u g h  t h e r e  a r e  v a r i o u s  m e t h o d s  which  had  b e e n  
d e v e l o p e d  f o r  d e t e r m i n i n g  t e s t  c o n t e n t  v a l i d i t y  an d  c u t o f f  s c o r e s  f o r
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c r i t e r i o n - r e f e r e n c e d  t e s t a ,  " l i t t l e  1b known o f  t h e  e x t e n t  t o  which 
d i f f e r e n t  p r o c e d u r e s  y i e l d  c o n s i s t e n t  , . . o u t c o m e s "  (H a ra s y m ,  1981 ,
p .  7 2 5 ) .
T h e re  I s  a l a o  s i g n i f i c a n t  e d u c a t o r  m i s u n d e r s t a n d i n g  o f  t h e  
r e l a t i o n s h i p s  o f  c r i t e r i o n  and  p e r f o r m a n c e  d o m a i n s ,  t h e  e s t a b l i s h m e n t  
o f  t e s t  c u t o f f  s c o r e s ,  and t h e  m ea ns  t o  d e t e r m i n e  c o n t e n t  v a l i d i t y  o f  
c r i t e r i o n - r e f e r e n c e d  t e a t s  (M ehrane  & Lehmann* 1 9 8 4 ) .  T h e s e  c o n d i ­
t i o n s  may have been  t h w a r t i n g  p r o g r e s s  I n  d e v e l o p i n g  a  means  t o  a s s e s s ,  
e m p i r i c a l l y ,  t h e  v a l l d i r y  and  I d e a l  c u t o f f  s c o r e s  f o r  c r i t e r i o n -  
r e f e r e n c e d  t e s t s .
I n  a d d i t i o n  t o  t h e s e  s h o r t c o m i n g s ,  " I n  r e c e n t  y e a r s ,  t h e r e  h a s  
a l s o  b e e n  an I n c r e a s i n g  u s e  o f  c r i t e r i o n - r e f e r e n c e d  e x e r c i s e s .  . . . 
A c c o u n t a b i l i t y  and  m i n l m u m - c o a p e t e n c y  t e s t i n g  . . . r e q u i r e  c r i t e r i o n -  
r e f e r e n c e d  m e a s u r e s "  ( G r o n l u n d ,  19 8 5 ,  p ,  4 7 5 ) .  E x i s t i n g  l i t e r a t u r e  l a  
a d e q u a t e  In  I t s  t r e a t m e n t  o f  n o r m - r e f e r e n c e d  t e s t i n g  and t h e  i n f e r e n c e s  
one c o u l d  draw from u s i n g  t e a t  n o r m s .  A s e r i o u s  n e e d  e x i s t s ,  how ever ,  
t o  expand t h e  p s y c h o m e t r i c  t r e a t m e n t  o f  t o s t  c o n t e n t  v a l i d i t y  a s  I t  
p e r t a i n s  t o  c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t .
Summary o f  R e l e v a n t  R e s e a r c h  
S t a n d a r d i z e d  O b j e c t i v e  T e s t s
The U n i t e d  S t a t e s  Army b e g a n  In 1814 t o  u s e  e x a m i n a t i o n s  t o  t e s t  
s u r g e o n s  and p r o s p e c t i v e  m i l i t a r y  academy t r a i n e e s .  I t  was n o t  u n t i l  
l a t e  In  t h e  n i n e t e e n t h  c e n t u r y ,  h o w e v e r ,  t h a t  t h e  u s e  o f  s t a n d a r d i z e d  
o b j e c t i v e  t e s t a  i n  t h e  f e d e r a l  b u r e a u c r a c y  b e g a n  t o  grow ( Z e l d n e r  A 
D r u c k e r ,  J9S3) .
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P s y c h o l o g i c a l  t e s t i n g  a s  a v i t a l  f a c e t  I n  d e v e l o p i n g  a f i g h t i n g
f o r c e  v a a  o f f i c i a l l y  b e g u n  I n  t h e  M e d i c a l  D e p a r tm e n t  o f  t h e  A m y  I n  1917
( Z e l d n e r  & D r u e h e r ,  1 9 8 3 ) .  Under  t h e  c h a i r m a n s h i p  o f  M a jo r  R o b e r t  M,
Y e r k e s ,  a p l a n  c a l l i n g  f o r  t h e  d e v e l o p m e n t  o f  t h r e e  k i n d s  o f  t e s t a  was
d e v e l o p e d .  T h e s e  t e s t a  w e r e :
, . . t h e  w r i t t e n  Army A lpha  foT l i t e r a t e  r e c r u i t s ,  t h e  p i c ­
t o r i a l  Army B e ta  f o r  i l l i t e r a t e s  and For  men who had  f a i l e d  t h e  
A l p h a » a n d  i n d i v i d u a l  e x a m i n a t i o n s — some v e r s i o n  o f  t h e  B l n e t  
s c a l e s — f o r  f a i l u r e  on t h e  Army B e t a "  ( p .  11)*
From t h e  a d m i n i s t r a t i o n  o f  t h e s e  t e s t s ,  s c o r e s  w e r e  made
a v a i l a b l e  t o  commanding o f f i c e r s  f o r  u s e  I n  a s s i g n i n g  i n d i v i d u a l s  t o
H p e c l f i c  d u t i e s  and  f o r  d i s c h a r g i n g  m e n t a l l y  I n c o m p e t e n t  r e c r u i t s  f rom
t h e  Army. O p i n i o n s  c o n c e r n i n g  t h e  v a l u e  o f  t h e  t e s t s  v a r i e d  w i t h i n  t h e
Army. Some o f f i c i a l s  w e r e  o u t r i g h t  h o s t i l e  toward  t h e  u s e  o f  t e s t a ;
some t r e a t e d  t h e  t e s t  p e r s o n n e l  p o l i t e l y  and  t h e n  I g n o r e d  them; and
o t h e r s  became s u s p i c i o u s  o f  t h e  I n t e n t  and  l a u n c h e d  t h r e e  I n d e p e n d e n t
i n v e s t i g a t i o n s  o f  t h e  t e s t i n g  p r o g r a m .
By J a n u a r y  3 1 ,  1919 ,  L i e u t e n a n t  C o l o n e l  Y e r k e s  had  p r e s i d e d  
ov e r  t h e  a d m i n i s t r a t i o n  o f  t e s t s  t o  1 , 7 2 6 , 9 6 6  men,  I n c l u d i n g  
4 2 ,0 0 0  o f f i c e r s .  More  t h a n  8 3 , 5 0 0  o f  t h e  e n l i s t e d  men had 
been g i v e n  I n d i v i d u a l  e x a m i n a t i o n s  i n  a d d i t i o n  t o  t h e  g ro u p  
t e s t .  Y e r k e s '  o t h e r  a c c o m p l i s h m e n t s  I n c l u d e d  t h e  d e v e lo p m e n t  
o f  t h e  Army g r a d i n g  s y s t e m  t o  r e p r e s e n t  a c o a r s e  g r o u p i n g  
a c c o r d i n g  t o  a b i l i t y  t o  l e a r n ,  o r a l  t r a d e  t e s t s  t o  a s s e s s  
Job  k n o w l e d g e ,  J o b  s p e c i f i c a t i o n s ,  a n  o f f i c e r s '  f s i c ]  q u a l i ­
f i c a t i o n  c a r d ,  and  o t h e r  s t a n d a r d  fo rm s  and  p r o c e d u r e s  . . . .
(p .  1 2 ) .
Y e r k e s '  f i n a l  e v a l u a t i o n  o f  t h e  p r o g ra m  was t h a t  " p s y c h o l o g y  
[m e n t a l  t e s t i n g ]  had h e l p e d  t o  w in  t h e  w a r ,  . . .  i t  h a s  i n c i d e n t a l l y  
e s t a b l i s h e d  I t s e l f  among t h e  o t h e r  s c i e n c e s  and d e m o n s t r a t e d  i t s  r i g h t  
t o  s e r i o u s  c o n s i d e r a t i o n  i n  , . . human e n g i n e e r i n g "  ( K e l v e s ,  196B, 
p .  5 8 1 ) ,
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I n t e r e s t  i n  p e r s o n n e l  t e s t i n g  i n c r e a s e d  b e c a u s e  o f  World  War I I .  
P r o b l e m s  g r o w in g  o u t  o f  t h e  su d d e n  I n f l u x  o f  men i n t o  t h e  Army and t h e  
e x t r a o r d i n a r y  demands  t o  c l a s s i f y  them f o r  t r a i n i n g  and a s s i g n m e n t s  h a d  
t o  be s o l v e d .  New t e s t s  were n e e d e d  t o  d e a l  w i t h  t h i s  s i t u a t i o n .
A new g e n e r a l  c l a s s i f i c a t i o n  t e a t  w h i c h  cou ld  a l s o  b e  g i v e n  t o  
n o n - E n g l i s h  s p e a k i n g  men and I l l i t e r a t e s  was i n t r o d u c e d  I n  O c t o b e r  1940.  
T h i s  t e s t ,  t h e  Army G e n e r a l  C l a s s i f i c a t i o n  T e s t  (AGCT), was q u i t e  
s u c c e s s f u l  i n  d e s i g n a t i n g  men f o r  s p e c i a l i s t  t r a i n i n g .  "From 1940 t o  
1945 . . .  on a v e r a g e  o f  4 ,0 0 0  p e r s o n s  [was]  g i v e n  t h e  t e s t  d o i l y "  
( Z e i d n e r  A D r u c k e r ,  1983,  p. 3 5 ) .  Broad a c c e p t a n c e  o f  t e s t  s c o r e s  was 
i n  s h a r p  c o n t r a s t  t o  t h e  e x p e r i e n c e s  w i t h  t h e  A l p h a / B e t a  t e s t s  d u r i n g  
World  War I .  "More t h a n  n i n e  m i l l i o n  men t o o k  one form o r  a n o t h e r  o f  
t h e  AC3CT b y  t h e  w a r ’ s  en d 1' (p .  2 1 ) .
S i n c e  t h e  f i f t i e s  t h e r e  h a s  beerr c o n t i n u i n g  im provem en t  t o  t h e  
t e s t  b a t t e r y  f o r  t h e  s e l e c t i o n  a n d  c l a s s i f i c a t i o n  of  m i l i t a r y  p e r s o n n e l ,  
i n c l u d i n g  p r e d i c t i v e  m e a s u r e s  f o r  s u c c e s s f u l  combat  p e r f o r m a n c e .  One 
o f  t h e  ma. lo r  c h a n g e s  i n c l u d e d  t h e  deve lopm en t  o f  t h e  Armed S e r v i c e s  
V o c a t i o n a l  B a t t e r y  (A5VAB), a g r o u p  o f  t w e lv e  t e s t s  which  was combined 
i n t o  v a r i o u s  c o m p o s i t e s  f o r  m e a s u r i n g  s o l d i e r  a p t i t u d e  and  a c a d e m ic  
a b i l i t y .  The r a p i d  m o d e r n i z a t i o n  o f  t h e  Array and c h a n g i n g  d o c t r i n e  and  
t a c t i c s  h a v e  d i c t a t e d  c o n t i n u i n g  e x p l o r a t i o n  and improvement  o f  p e r s o n ­
n e l  t e s t i n g  p r o c e d u r e s  ( Z e i d n e r  A D r u c k e r ,  19B3) .
C r i t e r i o n - R e f e r e n c e d  M easurement
F o r  more t h a n  two d e c a d e s  e d u c a t o r s  had  h e a rd  a b o u t  a  new ap­
p r o a c h  t o  t e s t i n g ,  l a b e l e d  c r i t e r i o n - r e f e r e n c e d  m ea su rem e n t .  The c o n ­
c e p t  s tem med  f rom  t h e  Impact t h a t  improved  i n s t r u c t i o n a l  t e c h n i q u e s  w e re
2?
h a v in g  on t r a d i t i o n a l  measurement  t a c t i c s  (Popham, 1981) ,  C r i t e r i o n -  
r e f e r e n c e d  a s s e s s m e n t  became p o p u l a r  a long  w i t h  t h e  p r o g r a m e d  l e a r n i n g  
movement i n  the  f i f t i e s .  Tt was u t i l i z e d  p r i n c i p a l l y  i n  t h e  c r i t e r i o n  
t e s t  t h a t  vae d e v e lo p e d  f o r  u s e  i n  t h e  t r y o u t  and r e v i s i o n  o f  p r o ­
grammed m a t e r i a l s .  A cc o rd in g  t o  R o u n t r e e  ( 1 9 7 7 ) ,  I t s  u s e  v i r t u a l l y  
e n s u r e d  m a s t e r y  o f  t h e  l e s s o n  by s i m i l a r  s t u d e n t s  I n  t h e  f u t u r e .
The te rm c r i t e r i o n - r e f e r e n c e d  measurement  was f i r s t  u s e d  i n  1962 
( C l o s e r  & K la u s ,  1962) .  Tt  was n o t  u n t i l  1963 t h a t  G l a s e r  i n t r o d u c e d  
t h e  c o n c e p t  o f  n o r m - r e f e r e n c e d  and c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t s .
In  a  p r o v o c a t i v e  e s s a y  he drew a  d i s t i n c t i o n  be tw e en  t e s t s  v h l c h  com­
p a r e d  s t u d e n t  p e r f o r m a n c e  t o  norms based  on t h e  p e r f o r m a n c e  o f  o t h e r  
s t u d e n t s  and t e s t s  v h l c h  m easu red  a B t u d e n t t s a b s o l u t e  p e r f o r m a n c e  I n  e 
s p e c i f i c  b e h a v i o r a l  domain.
Measurement  o f  s t u d e n t  p e r fo rm a n c e  t o o t  d i f f e r e n t  fo rm s .  Haak 
( I9 6 0 )  recommended t h e  s y s t e m a t i c  a d j u s t m e n t  o f  t h e  s t u d e n t ' s  sum m at ive  
g r a d e  by a p p l y i n g  an  a d j u s t m e n t  f a c t o r  f o r  d e c i d i n g  on t h e  a v e r a g e  
g r a d e .  H in e ly  (1968)  o f f e r e d  a h a n d i c a p p i n g  f o r m u la  f o r  c r e d i t i n g  t h e  
s t u d e n t  w i t h  p r o g r e s s  made, c a l c u l a t e d  a s  p a r t  o f  t h e  s t u d e n t ' s  l a s t  
t e s t  s c o r e .
I n  the  l a t e  s i * t i e s  H i v e l y ,  P a t t e r s o n ,  and Page ( 1 9 6 8 ) ,  a t  t h e  
U n i v e r s i t y  o f  M i n n e s o t a ,  d e v e lo p e d  a method f o r  d e f i n i n g  c u r r i c u l a r  
c o n t e n t  i n  s c i e n c e  and  m a t h e m a t i c s .  T h e i r  schem e,  c a l l e d  i t e m  f o rm ,  
c o n s i s t e d  o f  a d e t a i l e d  s e t  o f  s p e c i f i e a t f o n s  f o r  l i m i t i n g  t h e  fo rm  o f  
i t e m s  u s e d  f o r  m e a s u r i n g  a p a r t i c u l a r  s k i l l ,  H i v e ly  and o t h e r s  (1973 )  
l a b e l e d  t h e i r  a p p r o a c h  d o m a i n - r e f e r e n c e d  t e s t i n g  b e c a u s e  t h e  e x a m i n e e ' s  
p e r f o r m a n c e  c o n c e rn e d  a d e f i n e d  domain  of  l e a r n e r  b e h a v i o r s .  Goodman
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( 1 9 7 1)* on t h e  o t h e r  h a n d ,  s u g g e s t e d  t h a t  n o r m a t i v e  a s s e s s m e n t  s h o u l d  be 
used  b e c a u s e  e d u c a t o r s  w ere  n o t  c o n f i d e n t  c o n c e r n i n g  t h e  c r i t e r i a  f o r  
m e a s u r i n g  s t u d e n t  p e r f o r m a n c e ,  t n  t h e  I n t e r e s t  o f  m e a s u r i n g  s t u d e n t  
p r o g r e s s ,  Cox (1971)  s u g g e s t e d  a n  In d e x  o f  d i s c r i m i n a t i o n  b a s e d  on t h e  
r e l a t i v e  number o f  s t u d e n t s  p a s s i n g  an  I t e m  a t  t h e  b e g i n n i n g  and c o n ­
c l u s i o n  o f  a u n i t  o f  I n s t r u c t i o n .  R o u n t r e e  ( 1 9 7 7 ) ,  h o w e v e r ,  c o n t e n d e d  
t h a t  p r o g r e s s  was s om e t im e s  n o t  e n o u g h ,  t h a t  I n  t h o s e  I n s t a n c e s  w h e r e  
t h e  s t u d e n t  must  a c q u i r e  a p r e r e q u i s i t e  s k i l l ,  c r l t e r i n n - r e f e r e n c e d  
m easu rem en t  was n e c e s s a r y .
A c c o r d in g  t o  Popham ( 1 9 8 1 ) ,  I n t e r e s t  I n  c r i t e r i o n - r e f e r e n c e d  
measurem ent  v i r t u a l l y  e x p l o d e d  I n  t h e  e a r l y  s e v e n t i e s .  A va n t  g a r d e  e d u ­
c a t o r s  a p p l i e d  t h e  t e r m  c r i t e r i o n - r e f e r e n c e d  t o  n e a r l y  e v e r y  u n e s c o r t e d  
noun i n  t h e  e d u c a t i o n - r e l a t e d  l e x i c o n ,  i n c l u d i n g ,  some a u t h o r s  s a y ,  
c r i t e r i o n - r e f e r e n c e d  r e f e r e n c e s .  T h i s  s m a l l  v o c a l  g r o u p ,  t h e  p r o p o n e n t s  
f o r  a new o r d e r ,  p r o c l a i m e d :  " C r l t e r i o n - r e f e r e n c e d  t e a t s  , . . a r e
e d u c a t i o n ' s  o n l y  s a l v a t i o n "  ( p .  2 5 ) .  D e s p i t e  t h i s  e n t h u s i a s m ,  t h e  r e ­
a c t i o n  i n  g e n e r a l  t o  c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t  was m ix e d .  M ino r  
c o n t r o v e r s y  t h e r e f o r e  a r o s e .  F o r  e x a m p l e ,  B lock  (1971 )  s u g g e s t e d  t h a t  
c r i t e r i o n - r e f e r e n c e d  m e a s u r e s  w e r e  v e i l  s u i t e d  t o  t h e  c l a s s r o o m ;  on t h e  
o t h e r  h a n d ,  Ebel (1971)  a r g u e d  t h a t  c r i t e r i o n - r e f e r e n c e d  m e a s u r e s  h a d  
l i m i t e d  a p p l i c a t i o n  to  d a y - t o - d a y  c l a s s r o o m  a c t i v i t y ,  V h i l e  a u t h o r s '  
o p i n i o n s  d i f f e r e d ,  p a r t  o f  t h e  c o n t r o v e r s y  may h a v e  b e e n  a t t r i b u t a b l e  t o  
a l a c k  o f  u n d e r s t a n d i n g  o f  t h e  c o n c e p t  o f  c r i t e r i o n - r e f e r e n c e d  mea­
s u re m e n t  .
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I n  G l a s e r ' s  1963 a r t i c l e  two m eanings  o f  t h e  t e r n  c r i t e r i o n  
u n f o r t u n a t e l y  were  I n t r o d u c e d .  One i m p l i e d  d e f i n i t i o n  c o n n o t e d  p e r ­
formance  I n  a  d e f i n e d  b e h a v i o r a l  d om ain ;  the  o t h e r  n o t e d  p e r f o r m a n c e  
a t  a g i v e n  l e v e l  o f  p r o f i c i e n c y .  Popham and Husek (1969)  d e f i n e d  
c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t  a s  one  t h a t  i d e n t i f i e d  i n d i v i d u a l  
a c h i e v e m e n t  r e l a t i v e  t o  an e s t a b l i s h e d  s t a n d a r d  o f  p e r f o r m a n c e .  Simon 
(1969)  e m b e l l i s h e d  t h e  d e f i n i t i o n ,  s t a t i n g  t h a t  t h e  s t a n d a r d  was e x ­
p r e s s e d  a s  a b e h a v i o r a l  o b j e c t i v e  w h i c h  d e s c r i b e d  a n t i c i p a t e d  s t u d e n t  
a c h i e v e m e n t  u n d e r  c o n d i t i o n s  and  c r i t e r i a  In  w h i c h  t h e  a c h i e v e m e n t  c o u ld  
be d e m o n s t r a t e d .
G l a s e r  and N l t k o  (1971 )  d e f i n e d  a c r i t e r i o n - r e f e r e n c e d  t e a t  a s
"one t h a t  I s  d e l i b e r a t e l y  c o n s t r u c t e d  so as  t o  y i e l d  m ea su rem e n t  a t h a t
a r e  d i r e c t l y  i n t e r p r e t a b l e  i n  t e r m s  o f  s p e c i f i e d  p e r f o r m a n c e  s t a n d a r d s 1'
(p .  6 5 3 ) .  Popham 0  981)  a l t e r e d  h i e  1969 o p i n i o n  t h a t  c r i t e r i o n  m ean t
p e r f o r m a n c e  s t a n d a r d ,  a r g u i n g  now t h a t
. . .  t o  i n t e r p r e t  c r i t e r i o n  a s  a  l e v e l  o f  exa m inee  p r o f i ­
c i e n c y  y i e l d s  a l m o s t  no d i v i d e n d s  o v e r  t r a d i t i o n a l  t e s t i n g  
p r a c t i c e s .  I n  f a c t ,  by u s i n g  t h a t  c o n c e p t  o f  c r i t e r i o n ,  one  
c o u l d  m a g i c a l l y  t r a n s f o r m  any  n o r m - r e f  e r e n c e d  t e s t  i n t o  a 
c r i t e r i o n - r e f e r e n c e d  t e s t  m e r e l y  by s e t t i n g  a s p e c i f i c  p r o ­
f i c i e n c y  l e v e l  f o r  t h e  t e s t  ( p .  2 8 ) .
Payne  (1974)  e s p o u s e d  t h e  b e l i e f  t h a t  t h e  m a j o r  d i f f e r e n c e  b e ­
tween n o r m - r e f e r e n c e d  m e a s u r e m e n t  and  c r i t e r i o n - r e f e r e n c e d  m e a s u re m e n t  
was I n  t h e  i n t e r p r e t a t i o n  o f  t h e  s c o r e s .  He n o t e d  t h a t  I t  i s  p o s s i b l e  
f o r  a  c r i t e r i o n - r e f e r e n c e d  m e a s u r e  t o  he used  I n  a n o r m - r e f e r e n c e d  way, 
b u t  u n l i k e l y  t h a t  t h e  c o n v e r s e  l a  t r u e .
R o u n t r e e  (1977 )  a d v o c a t e d  a n  e x p a n s i o n  o f  t h e  c o n c e p t s  o f  norm- 
r e f e r e n c e d  m ea su rem e n t  and  c r i t e r i o n - r e f e r e n c e d  m ea su rem e n t  t o  i n c l u d e
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s e l f - r e f e r e n c e d  a s s e s s m e n t ,  o r  how w e l l  one h a s  done I n  c o m p a r i s o n  t o  
o n e s e l f .  The e n l a r g e m e n t  o f  t h e  c o n c e p t  o f  t e s t i n g  d i d  n o t  d e t r a c t  f rom  
t h e  r e l e v a n c e  o f  n o r m - r e f e r e n c e d  and c r i t e r i o n - r e f e r e n c e d  a s s e s s m e n t s ,  
a c c o r d i n g  t o  R o u n t r e e .  He a c k n o w l e d g e d  t h a t  c r i t e r i o n - r e f e r e n c e d  
a s s e s s m e n t  i s  v i t a l  I n  s e q u e n t i a l  t e a c h i n g ,  w h e r e  a p r e r e q u i s i t e  s k i l l  
h a s  t o  he  a t t a i n e d  b e f o r e  t h e  s t u d e n t  can  p r o g r e s s .
Popham (L971)  a s s e r t e d  t h e r e  w e re  c e r t a i n  t a s k s  w h ic h  m us t  b e  
p e r f o r m e d  t o  a v e r y  h i g h  l e v e l .  To t h e  e x t e n t  t h a t  t h e  p e r f o r m a n c e  l a  
c r i t i c a l , t h e  t e s t  on Buch I n s t r u c t i o n  s h o u l d  be c r i t e r i o n - r e f e r e n c e d .
f i ron lund  ( 1 5 8 5 ) ,  I n  h i s  d i s c u s s i o n  on  t h e  v a l i d i t y  o f  
c r i t e r i o n - r e f e r e n c e d  m a s t e r y  t e s t s ,  h a s  p r o v i d e d  a u s e f u l  I n s i g h t  I n t o  
t h e  u s e  o f  c r i t e r i o n - r e f e r e n c e d  t e s t  s c o r e s  f o r  d r a w i n g  i n f e r e n c e s  c o n ­
c e r n i n g  s t u d e n t  p e r f o r m a n c e .  C o n t e n d in g  t h a t  t h e  t e s t s  w e re  t y p i c a l l y  
u s e d  t o  e v a l u a t e  p u p i l  p e r f o r m a n c e  In  t e r m s  o f  m a s t e r y ,  h e  p o s t u l a t e d  
t h a t  c r i t e r i o n - r e f e r e n c e d  r e f e r r e d  t o  t h e  p e r f o r m a n c e  dom ain  d e s c r i b e d  
by i n s t r u c t i o n a l  o b j e c t i v e s ,  w h i l e  c r i t e r i o n - r e l a t e d  d e s c r i b e d  some 
s e c o n d  m easu re  o f  p e r f o r m a n c e  on  a s p e c i f i e d  domain o f  a c h i e v e m e n t .
Today m os t  m easu rem en t  e x p e r t s  a g r e e  on  t h e  d i s t i n c t i o n  b e tw e e n  
n o r m - r e f e r e n c e d  an d  c r l t e r i o n - r e f e r e n c e d  t e s t  s c o r e s ' i n t e r p r e t a t i o n .  
D i s a g re e m e n t  p e r s i s t s ,  h o w e v e r ,  c o n c e r n i n g  t h e  d i s t i n c t i o n s  b e t w e e n  t h e  
t e s t s .  T h e r e  i s  a  l a c k  o f  c o n s e n s u s  among w r i t e r s  i n  t h e  c r i t e r i o n -  
r e f e r e n c e d  f i e l d  t h a t  c r i t e r i o n - r e f e r e n c e d  t e s t  c o n s t r u c t i o n  p e r m i t s  
i n f e r e n c e s  f rom t e s t  q u e s t i o n  r e s u l t s  t o  t h e  e n t i r e  d o m a i n .  Some 
a u t h o r s  c o n te n d  t h a t  t e s t  r e s u l t s  r e p r e s e n t  a s p e c i f i e d  c o n t e n t  p a ra m ­
e t e r  (Mehrens & Lehmann, 19B4) .  Most  a u t h o r s  a g r e e  t h a t  a c h a n g e  I n  
name would  h e l p ,  t h a t  d o m a i n - r e f e r e n c e d  I s  a more a p p r o p r i a t e  t e r m  t h a n
2 6
c r i t e r i o n - r e f e r e n c e d ,  s i n c e  I t  c a r r i e s  no  I m p l i c a t i o n  o f  a c u t o f f  s c o r e  
o r  s t a n d a r d  (Popham, 1 9 8 1 ) .  The t e r m  c r i t e r i o n - r e f e r e n c e d  p e r s i s t s ,  
howeveT.
T e s t  V a l i d i t y  and  C u t o f f  S c o r e s
Many a u t h o r s  ( N e d e l s k y ,  J 954 ;  A n g o f f ,  1971;  E b e l ,  1972;  Z i e k y ,  
1973;  P a y n e ,  1974;  Buck ,  1975;  R o v i n e l l i  4 H a m b le to n ,  1976;  and Popham, 
19B1) c a l l e d  f o r  t h e  u s e  o f  e x p e r t  j u d g m e n t  I n  v a l i d a t i n g  t e s t  I t e m s  and 
s e t t i n g  c u t o f f  H c o r e s .
M ost  o f  t h e  s t a n d a r d - s e t t i n g  m e th o d s  reconmtended f o r  c r i t e r i o n -  
r e f e r e n c e d  m e a s u r e m e n t  have  b e e n  d e s i g n e d  i n  r e l a t i o n  t o  m in i m a l  com­
p e t e n c y ,  o r  t h e  minimum a c c e p t a b l e  l e v e l  o f  p r o f i c i e n c y  on  t h e  p a r t  o f  
t h e  e x a m in ee  (Andrews & H e c h t , 1 9 7 6 ) .  G l a s s  (197B) r e j e c t e d  t h e  c o n c e p t  
o f  m in im a l  c o m p e t e n c e ,  "The  i d e a  o f  m in im a l  c o m p e t e n c e , "  h e  a s s e r t e d ,  
" I s  bad  l o g i c  and  e v e n  w o r s e  p s y c h o l o g y "  (p .  2 5 1 ) ,  " T h o s e  who c l a i m  t h e  
a b i l i t y  t o  make t h e  d e t e r m i n a t i o n  o f  m a s t e r y  o r  c o m p e t e n c e  I n  s t a t i s ­
t i c a l  o r  p s y c h o l o g i c a l  ways  . . . c a n ’ t "  ( p .  2 3 7 ) ,  he  p o s i t e d .  Contem­
p o r a r y  e d u c a t o r s  do n o t  h a v e  a way t o  s p e c i f y  t h e  minimum a c c e p t a n c e  
l e v e l  o f  p e r f o r m a n c e  f o r  a  c r i t e r i o n - r e f e r e n c e d  t e s t .  " T h e y  c a n n o t  
d e t e r m i n e  c r i t e r i o n  l e v e l s  o r  s t a n d a r d s  o t h e r  t h a n  a r b i t r a r i l y "
(p .  2 3 7 ) .  Popham (1 9 7 8 )  r e s p o n d e d  t h a t  a r b i t r a r y  need  n o t  mean c a p r i ­
c i o u s .  G l a s s  (1978)  a l s o  a s s e r t e d  t h a t  " s e t t i n g  p e r f o r m a n c e  s t a n d a r d s  
on t e s t s  and  e x e r c i s e s  by known m e t h o d s  i s  a w a s t e  o f  t i m e "  ( p .  2 5 9 ) .  
B ur ton  ( 1 9 7 8 )  a g r e e d  t h a t  t h e  p r a c t i c e  o f  s e t t i n g  p e r f o r m a n c a  s t a n d a r d s  
had l i t t l e  s o c i a l  d e c i a i o n - m a k i n g  v a l u e .  O t h e r w i s e ,  t h e  a r g u m e n t s  
a g a i n s t  s t a n d a r d  s e t t i n g  p r e s e n t e d  by  G l a s s  have  g a i n e d  l i t t l e  s u p p o r t .
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A c c o r d i n g  t o  S a u n d e r s ,  R y a n ,  and  Huynh ( 1 9 8 1 ) ,  t h e  t h r e e  b e s t  
known c o n t e n t - b a s e d  p r o c e d u r e s  f o r  d e t e r m i n i n g  p a s s i n g  s c o r e s  a r e  t h o s e  
p ro p o se d  by N e de l sky*  A n g o f f ,  and  E b e K  T h e s e  p r o c e d u r e s  r e q u i r e  a 
judge  o r  g r o u p  o f  J u d g e s  t o  e s t i m a t e  t h e  p r o b a b l e  s c o r e  o f  a h y p o t h e t ­
i c a l  e x a m i n e e  who was c a p a b l e  o f  minimum a c c e p t a b l e  p e r f o r m a n c e ,  A 
summary o f  e a c h  o f  t h e s e  p r o c e d u r e s ,  a l o n g  w i t h  a f o u r t h  p r o c e d u r e  
d e v e lo p e d  by J a e g e r  ( 1 9 7 8 ) ,  f o l l o w s .
N e d e l a k y  (1954 )  p r e s e n t e d  a  t e c h n i q u e  f o r  d e t e r m i n i n g  t h e  
minimum p a s s i n g  s c o r e  f o r  a m u l t i p l e - c h o i c e  t y p e  t e a t .  He p o s i t e d  
t h a t :
The p a s s i n g  s c o r e  i s  t o  b e  b a s e d  on t h e  i n s t r u c t o r ' s  J u d g ­
ment  o f  what  c o n s t i t u t e s  a n  a d e q u a t e  a c h i e v e m e n t  on t h e  p a r t  
o f  t h e  s t u d e n t  and  n o t  an t h e  p e r f o r m a n c e  b y  t h e  s t u d e n t  r e l a ­
t i v e  t o  h i s  c l a s s  o r  t o  any  o t h e r  p a r t i c u l a r  g roup  o f  s t u d e n t s  
(p .  3 ) .
I n  t h e  N e d e l s k y  (1954)  s c o r e - s e t t i n g  p r o c e s s  e a c h  p a n e l i s t  
Judges  e a c h  d l s t r a c t o r  o f  e a c h  t e s t  i t e m .  The p a n e l i s t  e l i m i n a t e s  t h o s e  
d l s t r a c t n r s  w h ich  a s t u d e n t  who 1 b p e r f o r m i n g  a t  t h e  minimum p a s s i n g  
l e v e l  s h o u l d  be a b l e  t o  r e j e c t  a s  b e i n g  I n c o r r e c t .  The e s t i m a t e d  p r o b a ­
b i l i t y  t h a t  an e x a m in e e  a t  t h i s  l e v e l  wou ld  a n s w e r  t h e  q u e s t i o n  c o r ­
r e c t l y  I s  t h e  r e c i p r o c a l  o f  t h e  r e m a i n i n g  c h o i c e s .  The sum o f  t h e s e  
e s t i m a t e d  p r o b a b i l i t i e s  I s  t h e  p a n e l i s t ' s  e s t i m a t e d  p a s s i n g  s c o r e  f o r
t h e  t e s t .  The mean o f  t h e  p a n e l i s t s *  e s t i m a t e s  c o n s t i t u t e s  t h e  r e c o m ­
mended c u t o f f  s c o r e  ( p .  5 ) .
A n g o f f  (1971 )  a l s o  recommended a p r o c e d u r e  w h i c h  c a l l s  f o r  t h e
use of  c o n t e n t  s p e c i a l i s t s  f o r  s e t t i n g  t h e  t e a t  s t a n d a r d :
T h i s  p r o c e d u r e  . . . a s k t s ]  e a c h  j u d g e  t o  s t a t e  t h e  p r o b a ­
b i l i t y  t h a t  t h e  " m i n i m a l l y  a c c e p t a b l e  p e r s o n "  w ou ld  a n s w e r  
each  q u e s t i o n  c o r r e c t l y .  I n  e f f e c t ,  t h e  j u d g e s  w o u l d  t h i n k
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o f  a  number o f  m i n i m a l l y  a c c e p t a b l e  p e r s o n a .  I n s t e a d  o f  o n l y  
one  s u c h  p e r s o n ,  a n d  w o u ld  e s t i m a t e  t h e  p r o p o r t i o n  o f  m i n i ­
m a l l y  a c c e p t a b l e  p e r s o n s  who w o u ld  a n s w e r  e a c h  I t e m  c o r r e c t l y .
The sum o f  t h e s e  p r o b a b i l i t i e s ,  o r  p r o p o r t i o n s ,  would t h a n  
r e p r e s e n t  t h e  m i n i m a l l y  a c c e p t a b l e  s c o r e  ( p ,  5 1 5 ) ,
T h i s  s t a n d a r d - s e t t i n g  method c a n  be u s e d  f o r  m u l t i p l e - c h o i c e  and  o t h e r
t y p e e  o f  w r i t t e n  t e s t s .
E b e l  (1972 )  p r o p o s e d  a m ethod  f o r  s e t t i n g  t h e  c u t o f f  s c o r e  w h ich
u s e d  c e r t i f i e d  p r a c t i t i o n e r s !
Tt  r e q u i r e s  t h e  c e r t i f i c a t i o n  t e s t  t o  be  g i v e n  t o  a l a r g e  
and  r e p r e s e n t a t i v e  s a m p le  o f  p r o f e s s i o n a l s  who have  b e e n  
a p p r o v e d  t o  p r a c t i c e  and  who a r e  a c t u a l l y  p r a c t i c i n g .  A 
d e c i s i o n  i s  made by  t h e  c e r t i f y i n g  a u t h o r i t y  t h a t  any  a p p l i ­
c a n t  who s c o r e s  a b o v e  t h e  l o w e s t  q u a r t e r ,  l o w e s t  f i f t h ,  o t  
l o w e s t  t e n t h  o f  c h o s e  a c t u a l l y  p r a c t i c i n g  t h e  p r o f e s s i o n  
d e s e r v e s  t o  be c e r t i f i e d  t o  p r a c t i c e  i t  a l s o  ( p .  4 9 5 ) .
The p a s s i n g  s c o r e  n e t  by  t h e  p r a c t i t i o n e r  t e n d e d  t o  be  s e t  b a s e d  on t h e
s u p p l y  o f  a p p l i c a n t s .
J a e g e r  ( 1 9 7 3 )  a l s o  p r o p o s e d  a  m ethod  f o r  d e t e r m i n i n g  t e s t  c o n ­
t e n t  v a l i d i t y  and  s e t t i n g  t e s t  c u t o f f  s c o r e s  u s i n g  a l a r g e  p a n e l  o f  
j u d g e s  r e p r e s e n t i n g  s e v e r a l  i n t e r e s t  g r o u p s .  The ju d g m e n t s  r e n d e r e d  
p r o v i d e  a y e s  o r  no a n s w e r  t o  t h i s  q u e s t i o n ;  Shou ld  e v e r y  p e r s o n  
s e e k i n g  c e r t i f i c a t i o n  i n  t h i s  f i e l d  b e  a b l e  t o  an sw er  t h i s  q u e s t i o n  
c o r r e c t l y ?  R e s p o n s e  d a t a  a r e  r e c o r d e d  on s e p a r a t e  m u l t i p l e  I n d i c e s  f o r  
t h e  y e s / n o  r e s p o n s e s  t o  t e s t  I t e m  r e l e v a n c e  and  I n s t r u c t i o n a l  v a l i d i t y .
The ju d g m e n t  p r o c e s s  c a l l s  f o r  e a c h  p a n e l i s t  to  r e v i e w  e a c h  t e a t  
i t e m  t h r e e  t i m e s .  On t h e  f i r s t  o c c a s i o n  t h e  p a n e l i s t  p r o v i d e s  an  a p p r o ­
p r i a t e  y e s  o r  no r e s p o n s e  w i t h o u t  t h e  b e n e f i t  o f  any n o r m a t i v e  d a t a .  On 
t h e  s e c o n d  r e v i e w  t h e  p a n e l i s t  l a  p r o v i d e d  t h e  p e r f o r m a n c e  s t a n d a r d  com­
p u t e d  f o r  e a c h  p a n e l i s t  on t h e  f i r s t  r e v i e w  and  i n f o r m a t i o n  on t h e  p e r ­
c e n t a g e  o f  e x a m i n e e s  who a n s w e r e d  e a c h  t e s t  i t e m  c o r r e c t l y  on a p r e v i o u s
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a d m i n i s t r a t i o n  o f  t h e  t e s t .  For  t h e  t h i r d  r e v i e w  p a n e l i s t s  a r e  t a u g h t  
how t o  e s t i m a t e  t h e  p e r c e n t a g e  o f  examinees  who would f a l l  t o  a c h ie v e
t h e  p e r f o r m a n c e  s t a n d a r d  they  had s e t  p r e v i o u s l y .
The u l t i m a t e  t e s t  pe r f o r m a n c e  s t a n d a r d  i s  computed a s  t h e  
a v e r a g e  o f  t h e  y e s  a n s w e r s  p r o v i d e d  by t h e  r e v i e w e r s .
Summary o f  P r e v i o u s  R e s e a rc h  and I t s  R e l a t i o n s h i p  t o  Problem 
P r e v i o u s  r e s e a r c h  on s e t t i n g  minimum s t a n d a r d s  f o r  t e s t s  con­
c e r n e d  p r i n c i p a l l y  t h e  methods d e v e lo p e d  by Angoff ,  E b e l ,  J a e g e r ,  and 
N e d e l s k y .  The m a j o r i t y  o f  the  p a s t  r e s e a r c h  was pe r fo rm e d  by t h e  
E d u c a t i o n a l  T e s t i n g  S e r v i c e  (ETS) in  d e t e r m i n i n g  t h e  v a l i d i t y  o f  t h e  
s t a n d a r d s  f o r  t h e  N a t i o n a l  T e a c h e r  E x a m in a t i o n s ,  u s i n g  t h e  Angoff  
m e thod .  The summary o f  r e s e a r c h  i d e n t i f i e d  In t h i s  s t u d y  p e r t a i n s  to  
t h e  a p p l i c a t i o n  o f  t h e  p r o c e d u r e s  d e v e lo p e d  by each  of t h e  a u t h o r s ,
Andrews and  H ech t  (1976)  i n v e s t i g a t e d  t h e  Ebel  and Nede lsky
s t a n d a r d - s e t t i n g  m e t h o d s .  The p u r p o s e  was to
. . , e s t i m a t e  t h e i r  c o m p a r a b i l i t y  I n  terms  o f  t h e  p a s a - f a l l  
l e v e l  t h a t  w ou ld  be  g e n e r a t e d  by e a c h ,  a s  w e l l  a s  t h e i r  
s t a b i l i t y  i n  t e r m s  o f  each  p r o c e d u r e ' s  c a p a c i t y  t o  g e n e r ­
a t e  s i m i l a r  p a e s - f a i l  l e v e l s  f o r  t h e  same t e s t  c o n t e n t  when 
u s e d  by d i f f e r e n t  g r o u p s  o f  J u d g e s  ( p .  46) .
The m e t h o d s  were  compared u s i n g  180 m u l t i p l e - c h o i c e  q u e s t i o n s
f rom  a n a t i o n a l l y  a d m i n i s t e r e d  h e a l t h  p r o f e s s i o n s '  e x a m i n a t i o n .  Two
g r o u p s  o f  j u d g e s  w e re  drawn from c o m m i t t e e s  t h a t  had p ro v id e d  t e s t  I t em s
f o r  t h e  c e r t i f y i n g  e x a m i n a t i o n .  The Ebel method was used  w i t h  t h e  even
numbered  I t e m s ;  t h e  N e d e l s k y  method was u t i l i z e d  w i t h  t h e  odd numbered
q u e s t i o n s .  Both  g r o u p s  rev iew ed  t h e  odd and t h e  even h a l v e s  o f  the
t e s t ,  b u t  t h e  r e v i e w  o r d e r  was r e v e r s e d  f o r  each  g ro u p .
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From t h e  s t u d y  I t  h a s  b e e n  c o n c l u d e d  t h a t  t h e  d i f f e r e n t  g r o u p s  
o f  j u d g e s  s e t  s i m i l a r  s t a n d a r d s  f o r  t h e  same t e s t ,  b u t  t h e  t v o  p r o c e ­
d u r e s  y i e l d e d  s i g n i f i c a n t l y  d i f f e r e n t  recommended p a s s i n g  s c o r e s .  U s i n g  
t h e  E b e l  p r o c e d u r e ,  t h e  g ro u p  A s t a n d a r d  c a l l e d  f o r  t h e  s t u d e n t  t o  a n ­
s w e r  c o r r e c t l y  6B,fl  p e r c e n t  o f  t h e  q u e s t i o n s ;  g ro u p  H s t a n d a r d  c a l l e d  
f o r  6 8 . 0  p e r c e n t ,  U s i n g  t h e  N e d e l s k y  p r o c e d u r e ,  t h e  g r o u p  A s t a n d a r d  
was 5 0 . 3  p e r c e n t ;  t h e  g ro u p  B s t a n d a r d  was  5 3 ,7  p e r c e n t .  T h e  a u t h o r s  
c o n c l u d e d  t h a t  t h e  d i f f e r e n c e  I n  p a s s i n g  s c o r e s  d e r i v e d  f o r  t h e  two 
s t a n d a r d - s e t t i n g  p r o c e d u r e s  " s u g g e s t s  t h a t  t h e  s p e c i f i c  t e c h n i q u e s  
employed  In s e t t i n g  e x a m i n a t i o n  s t a n d a r d  may b e  a more p o w e r f u l  d e t e r ­
m i n a n t  o f  t h a t  s t a n d a r d  t h a n  a n o t h e r  v a r i a b l e * '  ( p .  4 9 ) ,
F o g g l o ,  G l a s n a p ,  and  E r o s  (1981 )  compared  t h e  A n g o f f ,  E b e l ,  and  
N e d e l s k y  s t a n d a r d - s e t t i n g  m e t h o d s  t o  e x a m in e  t h e  p s y c h o m e t r i c  p r o p e r t i e s  
o f  e a c h ,  i n c l u d i n g  t h e  r e l i a b i l i t i e s  and  v a l i d i t i e s  o f  j u d g e s 1 r a t i n g s .  
C o m p a r i s o n  o f  t h e s e  m e th o d s  was  made I n  s e t t i n g  p e r f o r m a n c e  s t a n d a r d s  
f o r  t e n  r e a d i n g  and  m a t h e m a t i c s  t e s t s  f o r  g r a d e  l e v e l s  2 ,  4 ,  6 ,  8 ,  and
11 i n  t h e  s t a t e  o f  K a n s a s  p u b l i c  s c h o o l s .  The number o f  J u d g e s  p e r
p a n e l  was 24 f o r  t h e  E b e l  m ethod  and  41 f o r  t h e  A ng o f f  p r o c e d u r e .  The 
s t a n d a r d - s e t t i n g  m e t h o d s  were r an d o m ly  a s s i g n e d  a c r o s s  t h e  K a n s a s  s c h o o l  
d i s t r i c t s ,  w i t h  t h e  f o l l o w i n g  r e p o r t e d  f i n d i n g s ;
The p e r f o r m a n c e  s c o r e  s t a n d a r d s  r a n k e d  i n  o r d e r  ( h i g h  
t o  low) a r e :  E b e l ,  A n g o f f ,  and N e d e l s k y  ( p .  17 ) .
The A n g o f f  m e thod  p r o d u c e d  g r e a t e r  v a r i a b i l i t y  i n  r a t ­
i n g s  among t h e  t e s t a ,  w i t h  r e l i a b i l i t y  c o e f f i c i e n t s  r a n g i n g  
f rom .9 6  t o  . 9 9 ;  t h e  E b e l  c o m p o s i t e  r a t i n g s  r a n g e d  f r o m  .9 7
t o  . 9 9 ;  t h e  N e d e l s k y  c o m p o s i t e  r a t i n g s  a l s o  r a n g e d  f r o m  .9 7
t o  . 9 9  ( p .  2 4 ) .
U s i n g  t h e  means a s  t h e  s t a n d a r d ,  t h e  Ebe l  m ethod  c o n s i s ­
t e n t l y  r e s u l t e d  i n  t h e  h i g h e s t  s c o r e  ( e x c e p t  i n  two c a s e s ]
( p .  2 3 ) .
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Using  I t em d i f f i c u l t i e s  based  on s t u d e n t  p e r f o r m a n c e  a s  
e x t e r n a l  c r i t e r i a ,  t h e  c o r r e l a t i o n s  w i t h  I t e m  r a t i n g s  f o r  
e a c h  p r o c e d u r e  produced  m odera te  c o e f f i c i e n t s  i n  t h e  .40  
t o  . 7 0  r a n g e  ( p .  17) .
The N ede l sky  minimum p a s s i n g  s c o r e  o v e r  t e s t s  { r e s u l t s ]
I n  t h e  h i g h e s t  agreement  c o e f f i c i e n t .  . . . The Lowest 
c o e f f i c i e n t  r e s u l t s  v l t h  t h e  Ebe l  method (p .  14 ) .
C r o s s ,  Im p a r a ,  F r a r y ,  and J a e g e r  (1984)  d e s c r i b e  a p i l o t  s t u d y
c o n d u c te d  in  1982 t o  compare t h e  J a e g e r ,  N e d e l s k y ,  and Angoff  s t a n d a r d -
s e t t i n g  m ethods .  The s tudy  was d e s ig n e d  to
. . . d e t e r m i n e  t h e  v a l i d i t y  o f  u s i n g  s c o r e s  from t h e  N a t i o n a l  
T e a c h e r  E xa m ina t ions  (NTE) f o r  I n i t i a l  c e r t i f i c a t i o n  d e c i s i o n s  
i n  V i r g i n i a  and t o  e s t a b l i s h  minimum s t a n d a r d s  f o r  t h o s e  t e s t s  
d e t e r m i n e d  t o  be v a l i d  ( p ,  113) .
The methods were compared u s i n g  two o f  t h e  NTE a r e a  e x a m i n a t i o n s :
m a t h e m a t i c s  and e l e m e n t a r y  e d u c a t i o n ,  T h i r t y  f a c u l t y  members ,  drawn
From s e v e n  t e a c h e r - t r a i n i n g  i n s t i t u t i o n s  I n  V i r g i n i a ,  p a r t i c i p a t e d  a s
j u d g e s .  These r e v i e w e r s  were randomly  a s s i g n e d  to  one o f  t h e  t h r e e
p a n e l s .  The number o f  members f rom the  same I n s t i t u t i o n s  was b a l a n c e d
a c r o s s  p a n e l s .  The f o l l o w i n g  c o n c l u s i o n s  w e r e  drawn from the  s tu d y :
The e m p i r i c a l  f a i l u r e  r a t e s  [due to  t h e  r e s u l t i n g  minimum 
p a s s i n g  s c o r e ]  a s s o c i a t e d  w i t h  t h e  J a e g e r  method a r e  s u f ­
f i c i e n t l y  high  t h a t  i t  l a  d i f f i c u l t  t o  d e f e n d  th e  u s e  o f  
t h i s  method f o r  s e t t i n g  s t a n d a r d s  on t h e  NTE a r e a  e xa m i ­
n a t i o n .  . , , The p s y c h o m e t r i c  c h a r a c t e r i s t i c s  of  t h e  
N e d e l sk y  judgm e n ts  a rgue  a g a i n s t  u s i n g  t h i s  m ethod .  The 
ju d g m e n t s  t e n d e d  t o  be s u b s t a n t i a l l y  l e s s  r e l i a b l e ,  and have  
lo w e r  c o r r e l a t i o n s  w i t h  I t e m  d i f f i c u l t y  v a l u e s  and I t e m  r e l e ­
v a n c e  r a t i n g s  t h a n  the  o t h e r s  . . . .  The p s y c h o m e t r i c  p r o p ­
e r t i e s  o f  t h e  Angoff  Judgments  were u n s u r p a s s e d  ( p .  126) .
[The j u d g e s ]  u s i n g  the  Angoff  method e x p r e s s e d  g r e a t e r  c o n ­
f i d e n c e  i n  t h e i r  knowledge e s t i m a t e s  and g r e a t e r  c o n f i d e n c e  
i n  t h e  s t a n d a r d s  r e s u l t i n g  from t h e s e  j u d g m e n t s ,  on t h e  a v e r ­
a g e ,  t h a n  t h o s e  u s i n g  t h e  o t h e r  methods  ( p .  127) .
Cross  (1982) r e p o r t e d  on a tw o-phase  s t u d y  which  was c o n d u c te d  
t o  v a l i d a t e  t h e  N a t i o n a l  T e a c h e r  E x a m in a t io n s  (NTE) f o r  c e r t i f i c a t i o n
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o f  e n t r y - l e v e l  t e a c h e r s  I n  t h e  s t a t e  o f  V i r g i n i a .  T h e r e  were two m a jo r
g o a l s  f o r  t h e  s t u d y ;
. . .  t o  d e t e r m i n e  t h e  v a l i d i t y  o f  u s i n g  t h e  NTE e x a m i n a t i o n a l  
. . . ( an d )  t o  e s t a b l i s h  c u t - s c o r e s  t h a t  r e p r e s e n t  min imal  
am oun ts  o f  knowledge  p r o s p e c t i v e  t e a c h e r s  m us t  d e m o n s t r a t e  
f o r  i n i t i a l  c e r t i f i c a t i o n  {p.  1 ) .
P h a s e  I  o f  t h e  s t u d y  c o n c e r n e d  s e v e n t e e n  o f  t h e  e i g h t e e n  a r e a  exam ina ­
t i o n s  p e r t a i n i n g  t o  t h e  v a r i o u s  t e a c h i n g  s p e c i a l t i e s j  P h a s e  I I  f o c u s e d  
on t h e  c o r e  b a t t e r y  of  t h e  NTE, p l u s  a new ly  r e v i s e d  a r e a  e x a m i n a t i o n  
on s p e e c h / c o m m u n i c a t i o n .
The v a l i d a t i o n  was e x e c u t e d  u s i n g  t h e  A n g o f f  s t a n d a r d - s e t t i n g  
m e t h o d ,  m o d i f i e d  t o  I n c l u d e  t h e  u s e  o f  n o r m a t i v e  d a t a  t o  h e l p  t h e  j u d g e s  
e v a l u a t e  t h e  s t r i n g e n c y  o f  the  s t a n d a r d s  t h e y  w e re  e a t t i n g .  Two p a n e l s  
o f  j u d g e s  were  u t i l i z e d  f o r  t h e  a r e a  e x a m i n a t i o n s ,  c o n s i s t i n g  o f  t e a c h e r  
e d u c a t o r s  and p r a c t i c i n g  t e a c h e r s .  Only t e a c h e r  e d u c a t o r s  ju d g ed  t h e  
c o r e  b a t t e r y  t e s t s .  Each j u d g e  T e n d e re d  t e s t  c o n t e n t  and  I n s t r u c t i o n a l  
v a l i d i t y  e s t i m a t e s ,  t e a t  I t e m  r e l e v a n c e  r a t i n g s ,  and  p r o b a b i l i t y  e s t i ­
m a t e s  t h a t  a  m i n i m a l l y  c o m p e te n t  p e r s o n  would  know t h e  a n s w e r  t o  e a c h  
q u e s t i o n  w i t h o u t  r e s o r t i n g  t o  g u e s s i n g .  The j u d g e s  a l s o  r e n d e r e d  s e v ­
e r a l  h o l i s t i c  Judgm en ts  r e l a t i v e  t o  t h e  v a l i d i t y  o f  u s i n g  t h e  t e s t s  t o  
c e r t i f y  e n t r y - l e v e l  t e a c h e r s  In  V i r g i n i a ,
V a l i d i t y  e s t i m a t e s  f o r  t h e  t e a t s  w e re  c h a r a c t e r i z e d  as  e i t h e r  
s t r o n g ,  s u b s t a n t i a l ,  m o d e r a t e ,  o r  weak .  I n s t r u c t i o n a l  v a l i d i t y  e s t i ­
m a t e s  r e l a t i v e  t o  t h e  c o r e  b a t t e r y  t e a t s  r a n g e d  f rom  s t r o n g  t o  s u b ­
s t a n t i a l ;  I n s t r u c t i o n a l  v a l i d i t y  e s t i m a t e s  f o r  t h e  a r e a  e x a m i n a t i o n s  
r a n g e d  from s t r o n g  t o  m o d e r a t e .  D e r i v e d  s t a n d a r d s  w e r e  computed f o r  
e a c h  t e s t .  The s t a n d a r d s  were s t r i n g e n t .
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A downward a d j u s t m e n t  t o  t h e  d e r i v e d  s t a n d a r d s  was recommended 
to  m in im i re  t h e  r i s k  t h a t  a  c o m p e te n t  examinee  would  be d e c l a r e d  I n ­
com pe ten t ,  The recommended a d j u s t m e n t  was e q u i v a l e n t  t o  two s t a n d a r d  
e r r o r s ,  t h e  c o m p o s i t e  e r r o r  t h a t  t a k e s  I n t o  a c c o u n t  m e a s u r e m e n t  I n s t a ­
b i l i t y  and r e v i e w e r  s a m p l in g  e r r o r .
From t h i s  s t u d y  I t  c o u ld  be  c o n c l u d e d  t h a t  t e s t s  w i t h  c u t o f f  
s c o r e s  s e t  by  the  Angof f  method c o u l d  b e  u s e d  t o  m e a s u r e  a c c u r a t e l y  and 
r e l i a b l y  m in im a l  competency  o f  t h e  exam inee .
J a e g e r  and busch  (1984)  r e p o r t e d  on t h e  uhb o f  t h e  J a e g e r  
s t a n d a r d - s e t t i n g  method f o r  d e t e r m i n i n g  p r e r e q u i s i t e  t e s t  s c o r e s  f o r  
p r o s p e c t i v e  t e a c h e r  e d u c a t i o n  s t u d e n t s . The o b j e c t i v e  o f  t h e  s t u d y  was 
t o  d e t e r m i n e  t h e  v a l i d i t y  o f  and a p p r o p r i a t e  s t a n d a r d s  f o r  C o r e  b a t t e r y  
T e s t s  T ( G e n e r a l  Knowledge)  and I I  (Com munica t ion  S k i l l s )  o f  t h e  
N a t i o n a l  T e a c h e r  E x a m in a t i o n s  (NTE) " f o r  s c r e e n i n g  a p p l i c a n t s  f o r  
a d m i s s io n  t o  N o r th  C a r o l i n a ' s  t e a c h e r  e d u c a t i o n  p ro g ra m "  ( p .  3 ) ,  The 
s t u d e n t s  were  r e q u i r e d  t o  p a s s  t h e  t e s t s  p r i o r  t o  t h e  end o f  t h e i r  
j u n i o r  y e a r  o f  c o l l e g e  t o  b e  a c c e p t e d  i n t o  an  a p p r o v e d  t e a c h e r  e d u c a t i o n  
program.
Two g r o u p s  o f  J u d g e s  were drawn from t h e  p o p u l a t i o n  o f  N o r th  
C a r o l i n a  p u b l i c  s c h o o l  t e a c h e r s  and  c o l l e g e  and  u n i v e r s i t y  f a c u l t y  
members. Two t y p e s  o f  v a l i d i t y  e v i d e n c e  were s o u g h t .  The f i r s t  t y p e  
concerned  t h e  r e l e v a n c e  o f  t h e  s k i l l s  and know le dge s  a s s e s s e d  by t h e  
t e s t a .  The s e c o n d  t y p e  c o n c e r n e d  t h e  p r o b a b i l i t y  t h a t  m os t  p r o s p e c t i v e  
t e a c h e r B  would have  had a r e a s o n a b l e  o p p o r t u n i t y  t o  a c q u i r e  t h e  s k i l l s  
and knowledges i n v o l v e d .
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From t h i s  s t u d y  i t  was  c o n c l u d e d  t h a t  t h e  l e v e l  o f  r e l e v a n c e  o f  
t h e  S o c i a l  S t u d i e s  and L i t e r a t u r e  and  F i n e  A r t s  s u b t e s t s  o f  t h e  G e n e r a l  
Knowledge  T e a t  was a c c e p t a b l e ;  t h e  M a t h e m a t i c s  and  S c i e n c e  s u h t e s t a  
l e v e l s  w e r e  s a t i s f a c t o r y  and  m a r g i n a l ,  r e s p e c t i v e l y .  The l e v e l  o f  r e l e ­
v a n c e  o f  t h e  f o u r  s u b t e s t s  ( R e a d i n g ,  W r i t i n g ,  L i s t e n i n g ,  and F s s a y  W r i t ­
i n g )  o f  t h e  Com m unica t ion  S k i l l s  T e s t  was a l s o  a c c e p t a b l e .
The i n s t r u c t i o n a l  v a l i d i t y  J u d g m e n t s  c o n c e r n i n g  t h e  G e n e r a l  
Knowledge  T e s t  w e re  m ix e d ,  w i t h  a d d i t i o n a l  I n v e s t i g a t i o n  o f  t h e  S o c i a l  
S c i e n c e  s u b t e a t  deemed e s s e n t i a l .  The I n s t r u c t i o n a l  v a l i d i t y  o f  t h e  
C om m un ic a t ion  S k i l l s  T e s t  was j u d g e d  t o  be s a t i s f a c t o r y .
The med ian  p a s s i n g  s c o r e s  recommended by t h e  j u d g e s ,  w i t h  
a d j u s t m e n t s  f o r  e r r o r  m e a s u r e m e n t ,  w e r e  p r o p o s e d  f o r  I m p l e m e n t a t i o n .
The s t u d y  d e t e r m i n e d ,  h o w e v e r ,  t h a t  " c o n t i n u e d  u s e  o f  t h e  t e s t a  demands 
an o n g o i n g  p rog ra m  o f  r e v i e w  and r e s e a r c h "  {p,  2 2 ) .
From t h e s e  s t u d i e s  I t  h a s  b e e n  c o n c l u d e d  t h a t  r e l i a b l e  e x a m i ­
n a t i o n  s t a n d a r d s  c o u l d  b e  s e t  by e m p l o y in g  t h e  j u d g m e n t s  o f  p r a c t i ­
t i o n e r s .  T h e s e  J u d g m e n t s  a r e  s u b j e c t i v e ,  and  t h e  e v a l u a t i o n  ou tcome I s  
d e p e n d e n t  upon  t h e  s t a n d a r d - s e t t i n g  p r o c e d u r e  u s e d .  To m in im iz e  s u b ­
j e c t i v i t y ,  s t a n d a r d - s e t t i n g  s t u d i e s  m us t  be  d e s i g n e d  s o  t h a t  t h e  j u d g ­
ment  a a r e  i n f o r m e d  and  r e a s o n e d .
CHAPTER H I
METHODOLOGY 
ProbLam
A r e l a t i v e l y  new n e th o d  f o r  a s s e s s i n g  s t u d e n t  a c h i e v e m e n t , 
c a l l e d  c r i t e r i o n - r e f e r e n c e d  m easu rem en t ,  was d e v e l o p e d  t o  a s s e s s  s t u d e n t  
p e r f o r m a n c e  based on a s p e c i f i c  c r i t e r i o n  o r  s t a n d a r d  o f  p e r f o r m a n c e  and 
domain o f  b e h a v io r .  T r a d i t i o n a l  m e a s u r e s  f o r  e s t i m a t i n g  t e s t  v a l i d i t y  
a r e  b a s e d  p r i m a r i l y  on v a r i a b i l i t y  among s t u d e n t  s c o r e s  a n d  a r e ,  t h e r e ­
f o r e ,  a p p r o p r i a t e  f o r  n o r m - r e f e r e n c e d  m easu rem en t  b u t  n o t  f o r  c r i t e r i o n -  
r e f e r e n c e d  t e s t i n g  (Gron lund ,  19B5) . B e cause  t h e r e  a r e  no  s p e c i f i c  
b a s e s  f o r  s e t t i n g  t h e  i d e a l  l e v e l  o f  c u t o f f  s c o r e  f o r  a c r i t e r i o n -  
r e f e r e n c e d  t e s t ,  t h i s  Level  has  u s u a l l y  b e e n  s e t  a c c o r d i n g  t o  t h e  e x p e c ­
t a t i o n s  o f  the  t e a c h e r  o r  t h e  s c h o o l  ( S c a n n e l  L T r a c y ,  1 9 7 5 ) ,
T h i s  s tudy  i n v e s t i g a t e d  t h e  u s e  o f  t h e  A ng o f f  method f o r  s e t t i n g  
c u t o f f  s c o r e s  f o r  c r i t e r i o n - r e f e r e n c e d  t e s t s  u s e d  In s p e c i a l i s t - l e v e l  
m i l i t a r y  t r a i n i n g  p rog ra m s ,  Tt a s s e s s e d  t e s t  i n s t r u c t i o n a l  and c o n t e n t  
v a l i d i t y  and used  jo b  r e l e v a n c e  and p r o b a b i l i t y  e s t i m a t e s  i n  s e t t i n g  t h e  
t e s t  c u t o f f  s c o r e .  The s tu d y  f u r t h e r  a s s e s s e d ,  e m p i r i c a l l y ,  t h e  p r e d i c ­
t i v e  v a l i d i t y  of  t h e  c l a s s ro o m  t e s t  v i t h  c u t o f f  s c o r e s  b a a e d  on  t h e  
Angoff  and t r a d i t i o n a l  s c o r e - s e t t i n g  m ethods  by c om pa r ing  s t u d e n t  c l a s s ­
room t e s t  s c o r e s  w i t h  a c t u a l  jo b  p e r f o r m a n c e .  T h i s  c h a p t e r  p r e s e n t s  a
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d i s c u s s i o n  o f  the  s t u d y  m e thodo logy ,  t o  I n c l u d e  s p e c i f i c  n u l l  h y p o th e ­
s e s ,  p o p u l a t i o n s  and  s a m p le s ,  p r o c e d u r e s ,  I n s t r u m e n t a t i o n ,  r e s e a r c h  
d e s i g n ,  s t a t i s t i c a l  a n a l y s i s  t e c h n i q u e ,  and summary o f  m ethodology .
S p e c i f i c  Mull  H y p o t h e s e s  
The f o l l o w i n g  n u l l  h y p o t h e s e s ,  which c o n c e r n e d  t h e  s i g n i f i c a n c e  
of  i n t r a g r o u p  v a r i a b i l i t y  of  p r o b a b i l i t y  e s t i m a t e s ,  i n t e r r a t e r  r e l i a b i l ­
i t y  o f  p r o b a b i l i t y  Ju d g m e n t s ,  and c l a s s r o o m  t e s t  p r e d i c t i v e  v a l i d i t y ,  
have been  t e s t e d  In t h i s  s t u d y :
H y p o t h e s i s  1 —■ There w i l l  be no s i g n i f i c a n t  d i f f e r ­
ence  i n  I n t m g r o u p  v a r i a b i l i t y  o f  t h e  p r o b a b i l i t y  e s t i ­
mates  by i n s t r u c t o r s  and Job  s p e c i a l i s t s  i n  t h e i r  a s s e s s ­
ment of  t h e  minimum p a s s i n g  s c o r e  f o r  a c r i t e r i o n -  
r e f e r e n c e d  c l a s s r o o m  t e s t ;  and t h e  I n t e r r a t e r  r e l i a b i l ­
i t y  o f  I n s t r u c t o r s 1 and Job s p e c i a l i s t s 1 p r o b a b i l i t y  
Judgments  w i l l  no t  be s t a t i s t i c a l l y  s i g n i f i c a n t .
H y p o t h e s i s  2 —  There w i l l  be no d i f f e r e n c e  i n  t h e  
c o r r e l a t i o n  be tw een  c l a s s r o o m  t e s t  s c o r e s  and s u p e r ­
v i s o r y  r a t i n g  s c o r e s  o f  Job  p e r f o r m e r s  whose c l a s s ­
room t e s t  c u t o f f  s c o r e s  were  s e t  by t h e  Angoff  method 
and th e  p r e s e n t  method.
Hy p o t h e s i s  3 — There  w i l l  be no d i f f e r e n c e  i n  t h e  
c o r r e l a t i o n  be tween  c l a s s r o o m  t e s t  s c o r e s  and s k i l l  
q u a l i f i c a t i o n  t e s t  s c o r e s  o f  j o b  p e r f o r m e r s  whose 
c l a s s r o o m  t e s t  c u t o f f  s c o r e s  were  s e t  by t h e  Angoff  
method and t h e  p r e s e n t  method .
H y p o t h e s i a  4 — T h e r e  w i l l  be no d i f f e r e n c e  I n  the  
c o r r e l a t i o n  b e tw e e n  t h e  c l a s s r o o m  t e s t  s c o r e s  end 
s u p e r v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  by Angoff  " a c c e p t s "
( Job  p e r f o r m e r s  whose c l a s s r o o m  t e s t  s c o r e s  met o r  
c u e c e d e d  t h e  A n g o f f - d e r i v e d  s t a n d a r d )  and  Angoff 
" r e j e c t s "  ( j o b  p e r f o r m e r s  whose c l a s s r o o m  t e a t  s c o r e s  
f e l l  b e lo w  t h e  A n g o f f - d e r i v e d  s t a n d a r d ) ;  and t h e r e  w i l l  
be no s i g n i f i c a n t  d i f f e r e n c e  In  t h e  means o f  s u p e r v i s o r y  
r a t i n g  s c o r e B  r e c e i v e d  by  Angof f  " a c c e p t s "  and Angoff  
" r e j e c t s . "
H y p o t h e s i s  S — T h e r e  w i l l  be  no d i f f e r e n c e  i n  t h e  
c o r r e l a t i o n  b e tw e e n  t h e  c l a s s r o o m  t e s t  s c o r e s  and 
s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  r e c e i v e d  by Angoff 
" a c c e p t s "  ( j o b  p e r f o r m e r s  whose c l a s s r o o m  t e s t  
s c o r e s  m e t  o r  e x c e e d e d  t h e  A n g o f f - d e r i v e d  s t a n d a r d )  
and A ng o f f  " r e j e c t s "  ( j o b  p e r f o r m e r s  whose c la s s room  
t e s t  s c o r e s  f e l l  b e lo w  t h e  A n g o f f - d e r i v e d  s t a n d a r d ) ;  
and t h e r e  w i l l  be no s i g n i f i c a n t  d i f f e r e n c e  i n  the  
means o f  s k i l l  q u a l i f i c a t i o n  t e a t  s c o r e s  r e c e iv e d  by 
Angof f  " a c c e p t s "  and  A n g o f f  " r e j e c t s . "
P o p u l a t i o n s  and Samples  
T h e r e  w e r e  t h r e e  p o p u l a t i o n s  from which t h e  p a r t i c i p a n t s  f o r  
t h i s  s t u d y  were  d raw n .  The f i r s t  one was the  i n s t r u c t o r  s t a f f  f a r  t h e  
Equ ipm en t  R e c o r d s  and  P a r t e  S p e c i a l i s t  C o u r s e ,  o f t e n  r e f e r r e d  to  a s  the  
P r e s c r i b e d  Load L i s t  (PLL) C l e r k  C o u r s e ,  t a u g h t  a t  the  U n i t e d  S t a t e s
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Army Q u a r t e r m a s t e r  S c h o o l .  T h e s e  p e r s o n n e l  w e re  n o n c o m m is s io n e d  o f f i ­
c e r s  who p r e p a r e  t h e  I n s t r u c t i o n a l  m a t e r i a l s  f o r  and  t e a c h  t h e  PLL C l e r k  
C o u r s e .  The s e c o n d  p o p u l a t i o n  was t h e  PLL c l e r k s  f rom U n i t e d  S t a t e s  
Army u n i t s  l o c a t e d  I n  Germany and  t h e  C o n t i n e n t a l  U n i t e d  S t a t e s .  T h e s e  
p e r s o n n e l  w e r e  s p e c i a l i s t - l e v e l  j o b  p e r f o r m e r s  who c o m p le te d  t h e  PLL 
C l e r k  C ourse  a t  t h e  U n i t e d  S t a t e s  Army Q u a r t e r m a s t e r  School  a n d  whose 
j o b  p e r f o r m a n c e  was a t  l e a s t  s a t i s f a c t o r y .  T h e s e  s o l d i e r s  h a d  been  
a s s i g n e d  t o  a  PLL c l e r k  p o s i t i o n  f o r  a  minimum o f  t h r e e  m o n th s  when 
c h o s e n  t o  p a r t i c i p a t e  i n  t h i s  s t u d y .  The t h i r d  p o p u l a t i o n  w a s  a g roup  
o f  A n g o f f  " a c c e p t s "  a n d  " r e j e c t s , "  j o b  p e r f o r m e r s  whose c l a s s r o o m  t e s t  
s c o r e s  e x c e e d e d ,  m e t ,  o r  f e l l  b e lo w  t h e  A n g o f f - d e r i v e d  s t a n d a r d .  These  
s o l d i e r s  had a l s o  b e e n  a s s i g n e d  t o  t h e  PLL c l e r k  p o s i t i o n s  f o r  a minimum 
o f  t h r e e  m o n t h s  when c h o s e n  t o  p a r t i c i p a t e .
T o t a l  p o p u l a t i o n  o f  PLL C l e r k  Course  i n s t r u c t o r s  a t  t h e  U n i t e d  
S t a t e s  Army Q u a r t e r m a s t e r  S c h o o l  was  7 0 .  The a p p r o x i m a t e  p o p u l a t i o n  o f  
PLL c l e r k s  I n  t h r e e  Army d i v i s i o n s  w a s  240.
The s t u d y  s a m p l e s  f rom t h e s e  p o p u l a t i o n s  c o n s i s t e d  o f  36 I n ­
s t r u c t o r s  ( t e s t  i t e m  j u d g e s ) ;  36 PLL c l e r k s  ( j o b  s p e c l a l l s t s / t e s t  I t e m  
J u d g e s ) ;  64 PLL c l e r k s  ( j o b  p e r f o r m e r s )  f o r  t h e  c o m p a r i s o n  o f  s t u d e n t s '  
c l a s s r o o m  t e s t  s c o r e s  a n d  s u p e r v i s o r y  r a t i n g  s c o r e s  f o r  t h e  A n g o f f  
s c o r e - s e t t i n g  m e t h o d ,  and  100 PLL c l e r k s  ( Job p e r f o r m e r s )  f o r  t h e  p r e s ­
e n t  m e thod ;  49 FLL c l e r k s  ( j o b  p e r f o r m e r s )  f o r  t h e  c o m p a r i s o n  o f  s t u ­
d e n t s  * c l a s s r o o m  t e a t  s c o r e s  and s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  r e ­
c e i v e d  f o r  t h e  A n g o f f  s c o r e - s e t t i n g  m e t h o d ,  Bnd 66 PLL c l e r k s  ( j o b  p e r ­
f o r m e r s )  f o r  t h e  p r e s e n t  m e thod ;  64 A ngof f  " a c c e p t s 11 (same s s  64 PLL 
c l e r k s  a b o v e ) ,  and  36 A n g o f f  " r e j e c t s ” f o r  t h e  c o m p a r i s o n  o f  s t u d e n t s 1
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c l a n s r o o m  t e H t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s ;  and  49  A n g o f f  
" a c c e p t s ” (same a s  49 PLL c l e r k s  a b o v e ] ,  and 17 A n g o f f  " r e j e c t s "  f o r  t h e  
c o m p a r i s o n  o f  s t u d e n t s 1 c l a s s r o o m  t e s t  s c o r e s  and s k i l l  q u a l i f i c a t i o n  
t e a t  s c o r e s .  The p a r t i c i p a n t s  w e re  s e l e c t e d  r a n d o m ly .  The s a m p l e  s i r e s  
were  b a a e d  on t h e  f o l l o w i n g  g u i d a n c e  and p r e c e d e n t s :
T e s t  I t e m  J u d g e s :
P o g g l o ,  G l a s n a p ,  and Eros  (1981)  used  41 J u d g e s  f o r  t h e  
A ngof f  s t a n d a r d - s e t t i n g  m ethod ;  C r o s s  ( 1 9 0 4 )  employed  40 
r e v i e w e r s  p e r  t e a t  f o r  t h e  c o r e  b a t t e r y  and  17 r e v i e w e r s  
p e r  t e s t  f o r  a r e a  t e a t s  o f  t h e  N a t i o n a l  T e a c h e r  E x a m i n a t i o n s  
(NTE); and  C r o s s ,  I tnpa ra ,  F r a r y ,  and J a e g e r  (1984 )  employed  
15 J u d g e s  p e r  t e a t  t o  r e v i e w  e l e m e n t a r y  e d u c a t i o n  and  m a t h e ­
m a t i c s  t e s t s  o f  t h e  NTE.
J o b  P e r f o r m e r s  and  S u p e r v i s o r s ;
h o r g  and  G a l l  (1983)  n o t e d  t h a t  " i n  c a u s a l - c o m p a r a t i v e  
and  e x p e r i m e n t a l  r e s e a r c h ,  i t  I s  d e s i r a b l e  t o  h a v e  a 
minimum o f  15 c a s e s  In  e a c h  g r o u p  t o  b e  c o m p a r e d "
(p .  2 5 7 ) ,
P r o c e d u r e s
The  d a t a  g a t h e r i n g  m e thods  f o r  t h i s  s t u d y  c o n c e r n e d  t h e  c o l ­
l e c t i o n  o f  i n f o r m a t i o n  f o r  f o u r  p u r p o s e s .  These  w e r e  t h e  a s s e s s m e n t  
o f  t e s t  c o n t e n t  v a l i d i t y ,  t h e  e s t i m a t i o n  o f  t e s t  I t e m  r e l e v a n c e  and  
p r o b a b i l i t y  v a l u e s ,  t h e  c o m p u t a t i o n  o f  t e a t  c u t o f f  s c o r e s ,  and t h e  
a s s e s s m e n t  o f  t h e  p r e d i c t i v e  v a l i d i t y  o f  t h e  c l a s s r o o m  t e s t  w i t h  c u t ­
o f f  s c o r e s  s e t  by t h e  A n g o f f  method  and t h e  p r e s e n t  m e t h o d .
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A s s e s s m e n t  o f  c o n t e n t  v a l i d i t y  o f  t h e  c r i t e r i o n - r e f e r e n c e d  t e a t  
b e g a n  w i t h  a n  e v a l u a t i o n  o f  t h e  t e s t ' s  s a m p l i n g  v a l i d i t y .  T h i s  was 
a c c o m p l i s h e d  by a g roup  o f  e i g h t  r andom ly  s e l e c t e d  f a c u l t y  members .
The  f i r s t  s t e p  In t h e  p r o c e s s  was t o  d e t e r m i n e  i f  t h e  u n i v e r s e  
o f  b e h a v i o r  s a m p le d  by t h e  t e a t  v a s  a d e q u a t e .  The c o r r e s p o n d e n c e  b e ­
tw e e n  c o u r s e  c o n t e n t  and  t e a t  c o n t e n t  v a s  d e t e r m i n e d  by  s p e c i f y i n g  t h e  
t e s t  t o p i c s  t o  be m easu red  and j u d g i n g  t h e  e m pha s i s  g i v e n  t o  e a c h  In t h e  
t r a i n i n g  p r o g r a m .  T h i s  a s s e s s m e n t  was made by d e t e r m i n i n g  w h e t h e r  t h e  
e m p h a s i s  g i v e n  t o  e a c h  t e s t  t o p i c  was t h e  same,  m ore ,  o r  l e s s  I n  t h e  
c o u r s e  c u r r i c u l u m .  The p r o p o r t i o n  o f  t h e  r e s p o n d e n t s  s e l e c t i n g  e a c h  
o p t i o n  v a s  computed  f o r  e a c h  t e s t  t o p i c  ( H e l m s t a d t e r ,  19 6 4 ) .  T h e s e  
p r o p o r t i o n s  w e r e  m u l t i p l i e d  by t h e  p e r c e n t  o f  t h e  i t e m s  I n  t h e  t e s t  
d e v o t e d  t o  e a c h  t a s k .  By summing t h e  p r o d u c t s ,  an i n d e x  r a t i n g  from 0 
t o  100 v a s  p r o v i d e d  ( C r o s s ,  19B2),
P r i o r  t o  I n v o l v i n g  i n s t r u c t o r s  and j o b  s p e c i a l i s t s  i n  s e t t i n g  
t e a t  c u t o f f  s c o r e s ,  t h e  c o r r e c t  an sw er  t o  e a c h  q u e s t i o n  was r e c o r d e d  
o n  t h e  t e s t  t o  m in im ix e  ego I n v o lv e m e n t  among the  r e v i e w e r s .  N o rm a t iv e  
d a t a  I n d i c a t i n g  t h e  number o f  e x a m in e e s  who answered e a c h  q u e s t i o n  c o r ­
r e c t l y  d u r i n g  t h e  p r e v i o u s  s i x  months  a t  t h e  U n i t ed  S t a t e s  Army Q u a r t e r ­
m a s t e r  S c h o o l  were  a l s o  p r o v i d e d .  T h i s  i n f o r m a t i o n  a s s i s t e d  e a c h  r e ­
v i e w e r  i n  J u d g i n g  t h e  s t r i n g e n c y  o f  t h e  p r o b a b i l i t y  a s s e s s m e n t s  b e i n g  
c o n s i d e r e d ,  b a s e d  upon t h e  p e r f o r m a n c e  o f  a l a r g e  g ro u p  o f  s t u d e n t s  In  
a d d i t i o n  t o  t h e  r e v i e w e r ' s  own e x p e r i e n c e s ,
A p r a c t i c e  e x e r c i s e  i n  d e t e r m i n i n g  t e s t  I t e m  r e l e v a n c e  a nd  mak­
i n g  p r o b a b i l i t y  a s s e s s m e n t s  was c o n d u c t e d  p r i o r  t o  I n v o l v i n g  t h e  j u d g e s  
i n  t h e  a c t u a l  s t u d y .  T h i s  e x e r c i s e  e m pha s ize d  t e s t  r e v i e w  p r o c e d u r e s .
I t  a l s o  I n v o l v e d  a  d i s c u s s i o n  w h e r e i n  t h e  j u d g e s  r e v i e w e d  t h e  s t r i n g e n c y  
o f  t h e i r  p r o b a b i l i t y  a s s e s s m e n t s  and  came t o  an  a g r e e m e n t  on  a f u n c ­
t i o n a l  d e f i n i t i o n  o f  min imal  c om pe tenc y .  T h i s  p r o c e d u r e  h a s  b e e n  c o r ­
r o b o r a t e d  by F e s t l n g e r  (1954)  and  S c h a c h t e r  ( 1 9 5 9 ) .  A copy  o f  t h e  t e s t  
r a t i n g  i n s t r u c t i o n s ,  b a s e d  on C r o s s  ( 1 9 8 2 ) ,  g i v e n  t o  e a c h  t e a t  r e v i e w  
c o o r d i n a t o r  I s  p r o v i d e d  a t  Appendix  C, page  145,
S e t t i n g  o f  t e a t  c u t o f f  s c o r e s  b e g a n  by I n v o l v i n g  c l a s s r o o m  
i n s t r u c t o r s  and j o b  s p e c i a l i s t s  I n  j u d g i n g  t h e  j o b  r e l e v a n c e  o f  e a c h  
t e s t  I t e m .  R e le v a n c e  a s s e s s m e n t  was made by J u d g i n g  t h e  s u b j e c t  m a t t e r  
c o n t e n t  o f  each  t e s t  I t em t e l a t l v e  to  t h e  domain o f  kn o w le d g e  t h a t  
e n t r y - l e v e l  j o b  p e r f o r m e r s  s h o u l d  poBsSBS. A l - t o - 4  p o i n t  r a t i n g  was 
u s e d  b a s e d  on t h e  f o l l o w i n g  v a l u e s :  1 -  n o t  r e l e v a n t ;  2 = q u e s t i o n a b l e ;
3 ■ I m p o r t a n t ;  and  4 -  c r u c i a l .  Each J u d g e  r e n d e r e d  a j o b  r e l e v a n c e  
r a t i n g  f o r  e a c h  t e s t  I t em on a m a c h i n e - r e a d a b l e  fo rm .  Any i t e m  r e c e i v ­
ing  an a v e r a g e  r e l e v a n c e  r a t i n g  b e low  2 , 2 5  w as ,  i n  t u r n ,  g i v e n  a v a l u e  
o f  z e r o  In t h e  p r o b a b i l i t y  a s s e s s m e n t .  A v a l u e  o f  2 , 2 5  r a t h e r  t h a n  2 . 0  
v a s  used t o  p r e v e n t  a s i n g l e  r e v i e w e r  f rom t i p p i n g  t h e  s c a l e  ( C r o s s ,  
1982) .
The r e n d e r i n g  o f  p r o b a b i l i t y  e s t i m a t e s  a l s o  i n v o l v e d  c l a s s r o o m  
I n s t r u c t o r s  and J o b  s p e c i a l i s t s .  I n  t h i s  e x e r c i s e  each  p a r t i c i p a n t  
j u d g ed  t h e  p r o b a b i l i t y  t h a t  a m i n i m a l l y  c o m p e t e n t  p e r s o n  w o u l d  a n s w e r  
e a c h  t e s t  I tem  c o r r e c t l y .  A r a t i n g  was r e c o r d e d  f o r  e a c h  t e s t  i t e m  by 
e a c h  j u d g e .  T h e s e  e s t i m a t e s  w e r e  a s s e s s e d  u s i n g  a  l - t o - 1 0  s c a l e  p r o b a ­
b i l i t y ,  a s  shown on t h e  r e s p o n s e  s c a l e :  a  p r o b a b i l i t y  r a t i n g  o f  1 •  .0
th rough  . 1 0 ;  2 -  .11 th ro u g h  . 2 0 ;  3 -  .21  t h r o u g h  . 3 0 ;  , , . 10 -  .91
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t h r o u g h  1 . 0 .  Because  t h e  p r o b a b i l i t y  r a t i n g s  c o n c e r n e d  c r i t e r i o n -  
r e f e r e n c e d  m e a s u re m e n t ,  t h e  j u d g e s  were I n s t r u c t e d  t o  e q u a t e  min imal  
competence w i t h  t h e  h i g h  p o i n t  of  t h e  I n t e r v a l s  shown on t h e  r e s p o n s e  
s c a l e .  The j u d g e s '  p r o b a b i l i t y  r a t i n g s  u sed  In com put ing  t h e  c u t o f f  
s c o r e  t h e r e f o r e  c o r r e s p o n d  t o  the  uppe r  l i m i t  o f  t h e  I n t e r v a l s ,  A raw 
s c o r e  p e r f o r m a n c e  s t a n d a r d ,  o r  c u t o f f  s c o r e ,  was computed f o r  e a ch  j u d g e  
by summing t h e  p r o b a b i l i t y  v a l u e s  a s s i g n e d .  The c u t o f f  s c o r e  f o r  t h e  
t e s t  was d e t e r m i n e d  by com put ing  the  mean o f  t h e  c u t o f f  s c o r e  a c r o s s  
i n d i v i d u a l  j u d g e s .
The raw s c o r e  p e r f o r m a n c e  s t a n d a r d  v a s  c o n v e r t e d  t o  a  p e r c e n ­
t i l e  s t a n d a r d .  In  t u r n ,  t h e  p o t e n t i a l  f a i l u r e  r a t e  p r e d i c a t e d  on t h e  
new c u t o f f  s c o r e  was computed.  ThlB c a l c u l a t i o n  vae  based  on t e s t  
s c o r e s  o f  c o u r s e  g r a d u a t e s  f rom t h e  Equipment  Reco rds  and P a r t s  Spe­
c i a l i s t  Course d u r i n g  t h e  yeaT p r i o r  t o  t h e  s e t t i n g  o f  t h e  new p e r f o r ­
mance s t a n d a r d .
A new c u t o f f  s c o r e  was n o t  a d o p te d  w i t h o u t  t a k i n g  I n t o  c o n -  
a i d e r a t l o n  two  p o t e n t i a l  s o u r c e s  o f  e r r o r r  s a m p l in g  e r r o r  a s s o c i a t e d  
w i t h  s e l e c t i o n  o f  p a n e l i s t s  and measurement  e r r o r  a s s o c i a t e d  w i t h  
examinee  p e r f o r m a n c e .  S t a n d a r d  e r r o r  s c o r e s  were  computed f o r  each  
p a n e l  o f  j u d g e s ,  A c o m p o s i t e  s t a n d a r d  e r r o r  was c a l c u l a t e d  and  u sed  t o  
d e t e r m i n e  p o t e n t i a l  f a i l u r e  T a t e s .  A l lowance  was made f o r  o n e ,  two,  o r  
t h r e e  s t a n d a r d  e r r o r s  In  com put ing  a recommended new c u t o f f  s c o r e .
E s t i m a t i n g  i n t e r r a t e r  r e l i a b i l i t y  e n t a i l e d  t h e  a s s e s s m e n t  of  
I n t r a g r o u p  d i f f e r e n c e s  In p a n e l i s t s '  j u d g m e n t s .  The a s s e s s m e n t s  p r o ­
v i d e d  v a r i a n c e  e s t i m a t e s  among r e v i e w e r s  f rom t h e  I n s t r u c t o r  and j o b
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s p e c i a l i s t  p a n e l s .  The r e l i a b i l i t y  r a t i n g s  w e re  c a l c u l a t e d  u s i n g  t h e  
p r o c e d u r e  d e s c r i b e d  by Ebe l  ( 1 9 5 1 ) .
The p r e d i c t i v e  v a l i d i t y  o f  t h e  c l a s s r o o m  t e s t  w i t h  c u t o f f  s c o r e s  
s e t  by t h e  A n g o f f  and  t h e  p r e s e n t  c u t o f f  s c o r e - s e t t i n g  m e t h o d s  w as  
d e t e r m i n e d  I n  two w a y s .  The f i r s t  a s s e s s m e n t  was  made t h r o u g h  s t a t i s ­
t i c a l  c o m p a r i s o n s  o f  s u p e r v i s o r y  r a t i n g  s c o r e s ,  s k i l l  q u a l i f i c a t i o n  t e s t  
s c o r e s ,  and  s o l d i e r s 1 c l a s s r o o m  p e r f o r m a n c e ,  b a s e d  on t h e  s t a n d a r d s  
e s t a b l i s h e d  by t h e  two m e t h o d s .  The s u p e r v i s o r y  r a t i n g s  were made u s i n g  
a b e h a v i o r a l l y  a n c h o r e d  r a t i n g  s c a l e .  The s k i l l  q u a l i f i c a t i o n  t e B t  
s c o r e s  w e re  d e r i v e d  f rom  fo rm a l  Army r e c o r d s  o f  s o l d i e r  a c h i e v e m e n t  on 
t h e  t e a t ,  Aa p r e s c r i b e d  by Army R e g u l a t i o n  350-37  ( 1 9 8 6 ) ,  t h e  s k i l l  
q u a l i f i c a t i o n  t e s t  was  a p e r f o r m a n c e - b a s e d  s e t  o f  m u l t i p l e - c h o i c e  
q u e s t i o n s  u s e d  t o  e v a l u a t e  s o l d i e r  p r o f i c i e n c y  i n  a  r e p r e s e n t a t i v e  
sam ple  o f  c r i t i c a l  J o b  t a s k s .  The t e s t  i s  a d m i n i s t e r e d  t o  t h e  I n d i v i d ­
u a l  Job  p e r f o r m e r  a n n u a l l y .  R e l i a b i l i t y  o f  t h e  s k i l l  q u a l i f i c a t i o n  t e e t  
f o r  t h e  P!,L c l e r k  h a s  n o t  been  a s s e s s e d .  The s e c o n d  p r e d i c t i v e  v a l i d i t y  
a s s e s s m e n t  was made by c o m p a r in g  A ngof f  " a c c e p t s "  ( J o b  p e r f o r m e r s  whose 
c l a s s r o o m  t e s t  s c o r e s  met o r  e x c e e d e d  t h e  A n g o f f - d e r i v e d  s t a n d a r d )  and  
A ngof f  " r e j e c t s "  ( Job  p e r f o r m e r s  whose c l a s s r o o m  t e a t  s c o r e s  f e l l  b e lo w  
t h e  A n g o f f - d e r i v e d  s t a n d a r d )  w i t h  s u p e r v i s o r y  r a t i n g  s c o r e s  and  s k i l l  
q u a l i f i c a t i o n  t e a t  s c o r e s .
The p r o c e d u r e s  employed  i n  d e t e r m i n i n g  t e s t  v a l i d i t y  and  j o b  
p e r f o r m e r  e f f e c t i v e n e s s  embodied s t r f n g e n t  e t h i c a l  s a f e g u a r d s .  T e s t  
i t e m  r e l e v a n c e  and  p r o b a b i l i t y  e s t i m a t e s  r e n d e r e d  by i n s t r u c t o r  and j o b  
s p e c i a l i s t s  have  b e e n  k e p t  c o n f i d e n t i a l . I n f o r m a t i o n  c o n c e r n i n g  t h e
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method em ployed  In  s e t t i n g  t h e  c u t o f f  s c o r e  u s e d  t o  m e a s u r e  t h e  c l a s s ­
room s u c c e s s  o f  e a c h  J o b  s p e c i a l i s t  was w i t h h e l d  from t h e  r a t i n g  s u p e r ­
v i s o r .  The s o l d i e r ' s  c l a s s r o o m  t e s t  s c o r e  a l s o  was  w i t h h e l d .  The 
s k i l l  q u a l i f i c a t i o n  t e H t  s c o r e s ,  o b t a i n e d  f rom  D e p a r tm e n t  o f  t h e  Army 
r e c o r d s ,  w e r e  n o t  r e l a t a b l e  t o  an  I n d i v i d u a l  Job  p e r f o r m e r  by  a n y o n e  
o t h e r  t h a n  t h e  o r i g i n a t o r  o f  t h i s  r e s e a r c h .
I n s t r u m e n t a t l o n
A L i k e T t - l i k e  l - t o - 4  s c a l e  h a s  b e e n  u s e d  by i n s t r u c t o r s  and  Job 
s p e c i a l i s t s  t o  a s s e s s  t e a t  I t e m  c o n t e n t  r e l e v a n c e  t o  t h e  dom ain  o f  
knowledge t h a t  t h e  e n t r y - l e v e l  j o b  p e r f o r m e r  s h o u l d  p o s s e s s .  T h i s  
m a c h i n e - r e a d a b l e  fo rm l a  a 4 - p o l n t  s c a l e  u s e d  t o  a s s e s s  t h e s e  j u d g m e n t s  
o f  e a c h  r a t e r :  I * n o t  r e l e v a n t ;  2 -  q u e s t i o n a b l e ;  3 -  I m p o r t a n t ;  and
4 -  c r u c i a l ,  A r e l e v a n c e  v a l u e  o f  2 .2 5  was s e t  f o r  t h e  p u r p o s e  o f  
d r o p p i n g  f rom  t h e  c u t o f f  s c o r e  c o m p u t a t i o n  any  t e s t  I t e m  w i t h  a mean 
r e l e v a n c e  r a t i n g  o f  l e s s  t h a n  2 . 2 5  a s s e s s e d  by  a  m a j o r i t y  o f  t h e  J u d g e s .  
T h i s  v a l u e  was  b a s e d  on t h e  w orks  o f  d r o s s  (19B2,  19B4) w he re  " t h e  v a l u e  
o f  2 , 2 5  was u s e d  r a t h e r  t h a n  2 . 0  t o  e n s u r e  t h a t  ft s i n g l e  r a t e r  c o u l d  n o t  
t i p  the  b a l a n c e 1* {1982 ,  p .  4 7 ) .
A m a c h i n e - r e a d a b l e ,  1 0 - p o l n t  p r o b a b i l i t y  s c a l e  h a s  h e e n  u s e d  t o  
r e p r e s e n t  e a c h  J u d g e ' s  e s t i m a t e  o f  t h e  c h a n c e  t h a t  a  m i n i m a l l y  c o m p e t e n t  
p e r s o n  would answ er  e a c h  t e s t  i t e m  c o r r e c t l y .  A f u n c t i o n a l  d e f i n i t i o n  
o f  a m in im a lLy  c o m p e t e n t  p e r s o n  was  d e r i v e d  t h r o u g h  p a n e l i s t  d i s c u s s i o n  
and c o n s e n s u s .  A p r o b a b i l i t y  e s t i m a t e  was r e n d e r e d  f o r  e a c h  I t e m  by 
each  j u d g e ,  e x c e p t  f o r  t h o s e  t e a t  i t e m s  d e c l a r e d  n o t  r e l e v a n t  by  t h e  
m a j o r i t y  o f  t h e  j u d g e s .  Each l - t o - 1 0  p r o b a b i l i t y  s c a l e  e s t i m a t e  was 
c o n v e r t e d  t o  a p r o b a b i l i t y  v a l u e ,  u s i n g  a n  i n t e r v a l  s c a l e  i n  w h i c h  a
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1 r a t i n g  ■ . 0  t h r o u g h  . 1 0 ;  2 ** .11 t h r o u g h  . 2 0 ;  . . . 10 » .91 th r o u g h  
1 . 0 .  The p o t e n t i a l  r a n g e  o f  p r o b a b i l i t y  v a l u e s  v a a  t h e r e f o r e  .1 t o  1 .0 .  
The Bum o f  t h e  r a t e r ’ s  p r o b a b i l i t y  v a l u e s  f o r  a l l  t e s t  I t e m s  r e p r e s e n t e d  
t h e  r a t e r ’ s  e x p e c t a t i o n  o f  p e r f o r m a n c e  o f  a m i n i m a l l y  c o m p e te n t  p e r s o n  
on t h e  t e s t .  The mean o f  t h e  p r o b a b i l i t y  v a l u e s  a c r o s s  i n d i v i d u a l  
j u d g e B ,  c o r r e c t e d  f o r  s t a n d a r d  e r r o r , c o n s t i t u t e d  t h e  reconmended  t e s t  
c u t o f f  s c o r e  o r  p e r f o r m a n c e  s t a n d a r d .  The i n d i v i d u a l  p r o b a b i l i t y  J u d g -  
m e n t s  were  a l s o  u t i l i z e d  t o  e s t i m a t e  I n t r a g r o u p  v a r i a b i l i t y  and  i n t e r -  
r a t e T  r e l i a b i l i t y  f o r  j u d g m e n t s  a c r o s s  i t e m s .  The r a t i n g  s c a l e  d e v e l ­
oped  by  Lawrence  H. C r o s s .  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  and S t a t e  
U n i v e r s i t y ,  f o r  u s e  i n  t h e  V a l i d a t i o n  S tudy  o f  t h e  N a t i o n a l  T e a c h e r  
E x a m i n a t i o n s  f o r  C e r t i f i c a t i o n  o f  E n t r y - L e v e l  T e a c h e r s  i n  t h e  S t a t e  o f  
V i r g i n i a , was  a d a p t e d  t o  u s e  i n  t h i s  s t u d y ,  A copy o f  t h e  l e t t e r  o f  
a u t h o r i z a t i o n  t o  u t i l i z e  t h e  r a t i n g  s c a l e  I s  p r o v i d e d  a t  Appendix  D, 
page  152 ,  A s e m b l a n c e  o f  t h e  r a t i n g  s c a l e  u s e d  t o  r e c o r d  r e l e v a n c e  and 
p r o b a b i l i t y  e s t i m a t e s  by  e a c h  j u d g e  i n  t h i s  s t u d y  I s  p r o v i d e d  a t  Appen­
d i x  E ,  p a g e  153.
A b e h a v i o r a l l y  a n c h o r e d  7 - p o i n t  r a t i n g  s c a l e  ha s  b e e n  u s e d  t o  
a s s e s s  s u p e r v i s o r  e s t i m a t e s  o f  s o l d i e r  j o b  e f f e c t i v e n e s s .  The Army-Wide 
P e r f o r m a n c e  R a t i n g  S c a l e s *  Form 6A, p r o v i d e d  f o r  an a s s e s s m e n t  o f  t e n  
s p e c i f i c  c a t e g o r i e s  and  one g e n e r a l  c a t e g o r y  o f  p e r f o r m a n c e  f o r  f i r s t -  
t e r m  s o l d i e r s .  These  c a t e g o r i e s  o f  p e r f o r m a n c e  a r e  t e c h n i c a l  know ledge /  
s k i l l ,  e f f o r t ,  f o l l o w i n g  r e g u l a t i o n s  and o r d e r s ,  I n t e g r i t y ,  l e a d e r s h i p ,  
m a i n t a i n i n g  a s s i g n e d  e q u i p m e n t ,  m i l i t a r y  a p p e a r a n c e ,  p h y s i c a l  f i t n e s s ,
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Belf - d e v e l o p m e n t , s e l f - c o n t r o l ,  and  o v e r a l l  e f f e c t i v e n e s s .  The c a t e ­
g o r i e s  o f  p e r f o r m a n c e  u t i l i z e d  I n  t h i s  s t u d y  c o v e r e d  t e c h n i c a l  k n o w l ­
e d g e / s k i l l ,  e f f o r t ,  f o l l o w i n g  r e g u l a t i o n s  and o r d e r s ,  a n d  m a i n t a i n i n g  
a s s i g n e d  e q u i p m e n t .  The c o n t e n t  v a l i d i t y  o f  t h i s  I n s t r u m e n t  h a s  b e e n  
a s s e s s e d  t h r o u g h  w o r k s h o p s  a n d  I n s t r u m e n t  r e f i n e m e n t s  I n v o l v i n g  p e r s o n s  
r e g a r d e d  a s  e x p e r t s  In  t h e  p e r f o r m a n c e  a r e a s  t o  b e  m e a s u r e d .  R e l i a b i l ­
i t y  o f  t h i s  r a t i n g  s c a l e  w as  e s t a b l i s h e d  t h r o u g h  a  s e r i e s  of  InterrateT  
r e l i a b i l i t y  a s s e s s m e n t s  c o n c e r n i n g  s u p e r v i s o r  a n d  p e e r  r a t i n g s .  I n t e r ­
r a t e r  r e l i a b i l i t y  a s s e s s m e n t s  o f  s u p e r v i s o r  r a t i n g s  I n v o l v e d  a p p r o x i ­
m a t e l y  1 , 4 0 0  p e r s o n n e l  i n  e i g h t  m i l i t a r y  o c c u p a t i o n a l  s p e c i a l t i e s .  The 
r e l i a b i l i t y  c o e f f i c i e n t s  f o r  t h e s e  a s s e s s m e n t s  w e r e !  , 7 6 ,  , 6 7 ,  . 5 9 ,
. 5 6 ,  , 5 5 ,  *54,  , 4 2 ,  and . 4 2 ,  P e r m i s s i o n  t o  u s e  t h e  Army-Wide P e r f o r ­
mance R a t i n g  S c a l e s ,  Form 6A, I n  t h i s  s t u d y  v a s  g r a n t e d  by t h e  U n i t e d  
S t a t e s  Army R e s e a r c h  I n s t i t u t e .  P e r m i s s i o n  t o  p u b l i s h  t h e  I n s t r u m e n t  
I n  any f o rm  In  t h i s  s t u d y  was  w i t h h e l d ,  h o w e v e r .
R e s e a r c h  D e s i g n
T h i s  s t u d y  u t i l i z e d  t h e  q u a s i - e x p e r i m e n t a l  d e s i g n  (C am pbe l l  A 
S t a n l e y ,  19 6 3 ) ,  The  d e s i g n  accommodated  t h e  t e s t  f o r  I n t r a g r o u p ,  
a c r o s s  I t e m s  v a r i a b i l i t y  a n d  i n t e r r a t e r  r e l i a b i l i t y  t h r o u g h  t h e  c a l c u ­
l a t i o n  o f  i n t r a g r o u p  v a r i a n c e  e s t i m a t e s .  The t e s t s  f o r  i n t r a g r o u p  v a r i ­
a b i l i t y  and  i n t e r r n t e r  r e l i a b i l i t y  c o n c e r n e d  two g r o u p s  o f  J u d g e s  i n ­
v o l v e d  t n  making i n d e p e n d e n t  a s s e s s m e n t s  o f  t e a t  i t e m  c o n t e n t  r e l e v a n c e  
and p r o b a b i l i t y  e s t i m a t e s  ( k n o w le d g e  a s s e s s m e n t s ) . I n  t h i s  s t u d y  s e p a ­
r a t e  t e s t a  f o r  s i g n i f i c a n c e  o f  t h e  c o r r e l a t i o n  b e t w e e n  s u p e r v i s o r y  r a t ­
i n g  s c o r e s  and s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  o f  two g r o u p s  o f  j o b  
p e r f o r m e r s  have  b e e n  made.  A l s o ,  t h e  s i g n i f i c a n c e  o f  t h e  c o r r e l a t i o n
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b e tw e e n  t h e  c l a s s r o o m  t e s t  s c o r e s  o f  A n g o f f  " a c c e p t s "  and " r e j e c t s "  and 
t h e i r  s u p e r v i s o r y  r a t i n g  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  was 
c o m pu te d .  I n  a d d i t i o n ,  t - t e s t s  w e r e  p e r f o r m e d  t o  d e t e r m i n e  I f  t h e  d i f ­
f e r e n c e s  b e t w e e n  t h e  means o f  s u p e r v i s o r y  r a t i n g  s c o r e s  a n d  s k i l l  q u a l i ­
f i c a t i o n  t e s t  s c o r e s  o f  t h e  " a c c e p t s "  a n d  " r e j e c t s "  p o p u l a t i o n s  were  
s i g n i f i c a n t .  A n g o f f  " a c c e p t s "  an d  " r e j e c t a "  s a m p l e s  were drawn From t h e  
p o p u l a t i o n  o f  j o b  p e r f o r m e r s  whose  l e v e l s  o f  c l a s s r o o m  p e r f o r m a n c e  w e r e  
a s s e s s e d  u s i n g  c u t o f f  s c o r e s  s e t  by t h e  A n g o f f  method and  t h e  p r e s e n t  
m e thod .  S u p e r v i s o r y  r a t i n g  s c o r e s  have  b e e n  c a l c u l a t e d  u s i n g  a b e h a v ­
i a r a l l y  a n c h o r e d  r a t i n g  s c a l e .  S k i l l  q u a l i f i c a t i o n  t e B t  s c o r e s  w e r e  
c o l l e c t e d  from D e p a r tm e n t  o f  t h e  Army r e c o r d s .  I t  was n o t  h e l p f u l  t o  
u s e  t h e  c o d e s  and  g r a p h i c s  p r e s e n t a t i o n  u t i l i z e d  by C a m p b e l l  and S t a n l e y  
t o  d e s c r i b e  t h e  r e s e a r c h  d e s i g n .
S t a t i s t i c a l  A n a l y s i s  T e c h n iq u e
A two-way a n a l y s i s  o f  v a r i a n c e  ( I t e m s  by r a t e r s )  was used  t o  
a s s e s s  i n t r a g r o u p  v a r i a b i l i t y  c o n c e r n i n g  t e s t  p r o b a b i l i t y  e s t i m a t e s ,  A 
c o r r e l a t i o n  c o e f f i c i e n t  ( r )  h a s  b e e n  em p lo y e d  t o  a s s e s s  l n t e r r a t e r  r e l i ­
a b i l i t y  o f  t h e  J u d g e s 1 p r o b a b i l i t y  e s t i m a t e s  u s i n g  a p r o c e d u r e  d e s c r i b e d  
by  E b e l  ( J 9 5 1 ) .  The I n d e p e n d e n t  v a r i a b l e  was t h e  t e s t  i t e m  p r o b a b i l i t y  
a s s e s s m e n t .  The d e p e n d e n t  v a r i a b l e  was  t h e  p r o b a b i l i t y  s c o r e .  The .0 5  
l e v e l  o f  s i g n i f i c a n c e  w a s  s e l e c t e d  f o r  t h e s e  a n a l y s e s .
A P e a r s o n  P roduc t -M om e n t  c o r r e l a t i o n  c o e f f i c i e n t  ( r )  was u s e d  t o  
a n a l y z e  t h e  r e l a t i o n s h i p  b e t w e e n  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  a c h i e v e d  
u n d e r  t h e  A n g o f f  and p r e s e n t  c u t o f f  s c o r e - s e t t i n g  m e thods  and  t h e  s u p e r ­
v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  by t h e s e  J o b  p e r f o r m e r s .  The a n a l y s i s  
e s t i m a t e d  t h e  r e l a t i o n s h i p  a c r o s s  s e l e c t  J o b  p e r f o r m a n c e  c a t e g o r i e s  o f
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t h e  s u p e r v i s o r y  r a t i n g  s c a l e .  The m ea s u re  of  j o b  p e r f o r m a n c e  r e l a t i v e  
t o  t h e  A n g o f f  m e th o d  c o n c e r n e d  t h e  Angof f - d e r i v e d  t e a t  c u t o f f  s c o r e  
t h r o u g h  100 p e r c e n t a g e  p o i n t s ;  t h e  m ea s u re  o f  p e r f o r m a n c e  r e l a t i v e  t o  
t h e  p r e s e n t  m e th o d  c o n c e r n e d  t h e  p r e s e n t  t e a t  c u t o f f  s c o r e  t h r o u g h  100 
p e r c e n t a g e  p o i n t s .  The i n d e p e n d e n t  v a r i a b l e s  were  t h e  c u t o f f  s c o r e -  
s e t t i n g  m e t h o d s  and  t h e  c u t o f f  s c o r e s  which th e y  y i e l d e d .  The d e p e n d e n t  
v a r i a b l e s  w e r e  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  t h e  two g ro u p s  o f  j o b  
E p e c i a l l & t a .  The ,0 5  l e v e l  o f  s i g n i f i c a n c e  was s e l e c t e d  f o r  t h i s  a n a l y ­
s i s ,
A P e a r s o n  P r o d u c t - M o n e n t  c o r r e l a t i o n  c o e f f i c i e n t  ( r )  was  u s e d  t o  
a n a l y z e  t h e  r e l a t i o n s h i p  be tw e en  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  a c h i e v e d  
u n d e r  t h e  A n g o f f  and  p r e s e n t  s c o r e - s e t t i n g  methods and t h e  s k i l l  q u a l i ­
f i c a t i o n  t e s t  s c o r e s  r e c e i v e d  by  t h e s e  j o b  p e r f o r m e r s .  The m e a s u r e  of  
p e r f o r m a n c e  r e l a t i v e  t o  t h e  Angoff  method c o n c e r n e d  t h e  A n g o f f - d e r l v e d  
t e s t  c u t o f f  s c o r e  t h r o u g h  100 p e r c e n t a g e  p o i n t a ;  t h e  m ea s u re  o f  p e r f o r ­
mance r e l a t i v e  t o  t h e  p r e s e n t  method c o n c e rn e d  t h e  p r e s e n t  t e a t  c u t o f f  
s c o r e  t h r o u g h  100 p e r c e n t a g e  p o i n t s .  The I n d e p e n d e n t  v a r i a b l e s  w e r e  t h e  
c u t o f f  s c o r e - s e t t i n g  m e t h o d s  and t h e  c u t o f f  s c o r e s  w h ic h  th e y  y i e l d e d .  
The d e p e n d e n t  v a r i a b l e s  w e r e  t h e  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  o f  t h e  
two g r o u p s  o f  j o b  p e r fo rm e T H ,  The . 0 5  l e v e l  o f  s i g n i f i c a n c e  wee s e l e c ­
t e d  f o r  t h i s  a n a l y s i s .
The  P e a r s o n  P roduc t -M om en t  c o r r e l a t i o n  c o e f f i c i e n t  f r )  v a e  u s e d  
t o  a n a l y z e  t h e  r e l a t i o n s h i p  be tw e en  t h e  c l a s s r o o m  t e s t  s c o r e s  a c h i e v e d  
by A n g o f f  " a c c e p t s "  and  A n g o f f  " r e j e c t s "  and t h e  s u p e r v i s o r y  r a t i n g  
s c o r e  r e n d e r e d  on e a c h  p e r f o r m e r .  I n  a d d i t i o n ,  a  £ - t e s t  was p e r f o r m e d  
t o  d e t e r m i n e  i f  t h e  d i f f e r e n c e  b e tw e e n  t h e  means o f  t h e  s u p e r v i s o r y
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r a t i n g  s c o r e  a o f  t h e  " a c c e p t s 11 and " r e j e c t s ' 1 s a m p le s  v a s  s i g n i f i c a n t .
The i n d e p e n d e n t  v a r i a b l e  v a s  t h e  Job  p e r f o r m e r ' s  c l a s s r o o m  t e s t  s c o r e .  
The d e p e n d e n t  v a r i a b l e  v a s  t h e  s u p e r v i s o r y  r a t i n g  s c o r e .  The .05  l e v e l  
o f  s i g n i f i c a n c e  v a s  s e l e c t e d  f o r  t h i s  a n a l y s i s .
The P e a r s o n  P roduc t -M onen t  c o r r e l a t i o n  c o e f f i c i e n t  ( r )  v a s  u s e d  
t o  a n a l y z e  t h e  r e l a t i o n s h i p  be tw e en  the  c l a s s r o o m  t e s t  s c o r e s  a c h i e v e d  
by t h e  Angoff  " a c c e p t s "  and Angoff  " r e j e c t s "  and  t h e  s k i l l  q u a l i f i c a t i o n  
t e s t  s c o r e  a c h i e v e d  by each  p e r f o r m e r .  I n  a d d i t i o n !  a t - t e e t  v a s  p e r ­
formed t o  d e t e r m i n e  I f  t h e  d i f f e r e n c e  between  t h e  means o f  t h e  s k i l l  
q u a l i f i c a t i o n  t e s t  s c o r e s  o f  t h e  " a c c e p t s "  and " r e j e c t s "  s a m p l e s  v a s  
s i g n i f i c a n t .  The I n d e p e n d e n t  v a r i a b l e  was t h e  j o b  p e r f o r m e r ' s  c l a s s r o o m  
t e s t  s c o r e .  The d e p e n d e n t  v a r i a b l e  was t h e  s k i l l  q u a l i f i c a t i o n  t e s t  
s c o r e .  The . 0 5  l e v e l  o f  s i g n i f i c a n c e  was s e l e c t e d  f o r  t h i s  a n a l y s i s .
Summary o f  Methodology
T h is  s tu d y  h a s  a s s e s s e d  a means t o  d e t e r m i n e  c o n t e n t  v a l i d i t y  
and  s e t  c u t o f f  s c o r e s  f o r  c r i t e r i o n - r e f e r e n c e d  t e s t s  u s i n g  t h e  e m p i r i ­
c a l l y  b a s e d  A ngof f  c u t o f f  s c c r e - s e t t i n g  method.  I t  h a s  t e s t e d  t h e  
e f f e c t i v e n e s s  o f  t h e  Angoff  method and t h e  p r e s e n t  method i n  s e t t i n g  
p e r f o r m a n c e  s t a n d a r d s  f o r  m e a s u r in g  c l a s s r o o m  p e r f o r m a n c e  r e l a t i v e  t o  
a  c l e a r l y  d e f i n e d  c r i t e r i o n  and domain o f  b e h a v i o r .  The s t u d y  ha s  exam­
i n e d  t h e  p r e d i c t i v e  v a l i d i t y  o f  t h e  c l a s s r o o m  t e s t  u s i n g  c u t o f f  s c o r e s  
s e t  by the  A ng o f f  and p r e s e n t  m e thods .  I t  a l s o  h a s  a s s e s s e d  t h e  e m p i r i ­
c a l  r e l a t i o n s h i p  be tw e en  examinee  t e s t  s c o r e s  a c h i e v e d  and  j o b  p e r f o r m e r  
e f f e c t i v e n e s s .
T h e r e  were t h r e e  t a r g e t  p o p u l a t i o n s :  c l a s s r o o m  i n s t r u c t o r s  who
a s s e s s e d  j o b  r e l e v a n c e  and p r o b a b i l i t y  e s t i m a t e s  f o r  u s e  i n  s e t t i n g  t e s t
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c u t o f f  s c o r e s ,  Job  s p e c i a l i s t s  who a l s o  made j o b  r e l e v a n c e  and p r o b a b i l ­
i t y  e s t i m a t e s ,  and j o b  p e r f o r m e r s  whose  j o b  e f f e c t i v e n e s s  was r a t e d  r e l ­
a t i v e  t o  t h e  c u t o f f  s c o r e - s e t t i n g  m e t h o d s  e m p lo y e d .  S c o r e s  d e r i v e d  f rom  
t h e  Army S k i l l  Q u a l i f i c a t i o n  T e s t  P ro g ra m  and t h e  u s e  o f  a b e h a v i o r a l l y  
a n c h o r e d  r a t i n g  s c a l e ,  t h e  Army-Wide P e r f o r m a n c e  B a t i n g  S c a l e s ,  Form 6A, 
w e re  u s e d  t o  a s s e s s  s o l d i e r  j o b  e f f e c t i v e n e s s ,
A two-way a n a l y s i s  o f  v a r i a n c e  and  a  c o r r e l a t i o n  p r o c e d u r e  by 
E b e l  w e re  employed  t o  a s s e s s  i n t r a g r o u p  v a r i a b i l i t y  and  i n t e r r a t e r  
r e l i a b i l i t y  o f  p r o b a b i l i t y  e s t i m a t e s ;  P e a r s o n  P r o d u c t - M o m e n t  c o r r e l a ­
t i o n s  and t - t e s t s  w e r e  em ployed  t o  t e a t  t h e  s i g n i f i c a n c e  o f  t h e  r e l a ­
t i o n s h i p s  among t h e  two c u t o f f  s c o r e - s e t t i n g  m e t h o d s  e m p l o y e d ,  e x a m in e e  
t e s t  s c o r e s ,  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s ,  and s o l d i e r  p e r f o r m a n c e .
CHAPTER IV
RESULTS
T h i s  c h a p t e r  p r e s e n t s  a n  a s s e s s m e n t  o f  c o n t e n t  v a l i d i t y t i n t T a -  
g roup  v a r i a b i l i t y  c a l c u l a t i o n ,  i n t e r r a t e r  r e l i a b i l i t y  e s t i m a t i o n ,  c u t ­
o f f  s c o r e  c o m p u t a t i o n ,  and p r e d i c t i v e  v a l i d i t y  m e a s u r e m e n t  r e l a t i v e  t o  
t h e  e n d - o f - c o u r s e  t e s t  f o r  t h e  Equ ipment  R e c o rds  and P a r t s  S p e c i a l i s t  
C o u r s e .  The c o m p u t a t i o n  o f  t h e  t e n t  c u t o f f  s c o r e  e m p l o y s  t h e  A n g o f f  
s c o r e - s e t t i n g  m e t h o d .  The c a l c u l a t i o n  of  I n t r a g r o u p  v a r i a b i l i t y  u s e s  
a n a l y s i s  o f  v a r i a n c e  of  t e s t  i t e m  j u d g e s '  p r o b a b i l i t y  e s t i m a t e s .  The 
e s t i m a t i o n  o f  l n t e r r a t e r  r e l i a b i l i t y  makes u s e  o f  a m e th o d  p r o p o s e d  by  
E b e l  (1951)  w h ich  a s s e s s e s  r e l i a b i l i t y  as  a f u n c t i o n  o f  t h e  v a r i a b i l i t y  
a c r o s s  t e s t  i t e m s  and  among j u d g e s .  The a s s e s s m e n t  o f  t e s t  p r e d i c t i v e  
v a l i d i t y  c o n c e r n s  a c l a s s r o o m  t e s t  whose c u t o f f  s c o r e s  w e re  b a a e d  o n  t h e  
t r a d i t i o n a l  and A ng o f f  s c o r e - s e t t i n g  m ethods .
T e s t  C o n t e n t  V a l i d i t y  
The  flSBeBsment o f  t h e  t e s t ' s  c o n t e n t  v a l i d i t y  encom passed  two 
f u n c t i o n a l  t h e  c o m p u t a t i o n  o f  a n  i n d i c e s  o f  r e l a t i v e  e m p h a s i s  f o r  e a c h  
t e s t  c o n t e n t  t o p i c  i n  a d d i t i o n  t o  t h e  o v e r a l l  t e a t  a n d  t h e  e s t i m a t e  o f  
t h e  j o b  r e l e v a n c e  o f  e a c h  t e a t  i t e m .
I n d i c e s  o f  R e l a t i v e  Emphasis  C o m p u t a t io n  
The r e l a t i v e  e m p h a s i s  g i v e n  t o  each  t e a t  c o n t e n t  t o p i c  was com­
p u t e d  t h r o u g h  an e s t i m a t e  o f  t h e  t e a t ' s  s a m p l i n g  v a l i d i t y  by a  g r o u p
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o f  e i g h t  random ly  s e l e c t e d  f a c u l t y  members .  T h e s e  r e v i e w e r s  a s s e s s e d  
t h e  l e v e l  o f  c o r r e s p o n d e n c e  b e t w e e n  t h e  c u r r i c u l u m  and  s e v e n  c o n t e n t  
t o p i c s  on w h ich  t h e  t e s t  was b a s e d .  The r e v i e w e r s  s p e c i f i e d  w h e t h e r  t h e  
e m p h a s i s  I n  t h e  c u r r i c u l u m  l a  t h e  " s a m e , "  " m o r e / 1 o r  " l e s s ” Chan i t  was 
In  t h e  t e s t .  O v e r a l l ,  t h e  e s t i m a t e s  I n d i c a t e d  t h e r e  I s  un a n im o u s  a g r e e ­
ment  among t h e  r e v i e w e r s  t h a t  more  c u r r i c u l u m  e m p h a s i s  I s  g i v e n  t o  c o n ­
t e n t  t o p i c  number 1> I n t r o d u c t i o n  and Army M a s t e r  D a ta  F i l e  R e t r i e v a l  
M ic ro fo rm  S ys tem .  The e s t i m a t e s  a l s o  i n d i c a t e d  t h a t  a s i m i l a r  s i t u a t i o n  
e x i s t s  c o n c e r n i n g  t e s t  t o p i c  number  5,  Shop S t o c k  P r o c e d u r e s  ( M a n u a l ) .
The r e v i e w e r s ’ e m p h a s i s  e s t i m a t e s  a r e p r e s e n t e d I n  T a b l e I .
TABLE 1
CtTRRTCULUM AND TEST EMPHASIS ESTIMATES
C o n t e n t  T o p ic
% o f  
T e s t Same More L e s s
1. I n t r o d u c t i o n  and A m y  M a s t e r  D a ta  
F i l e  R e t r i e v a l  M ic r o fo r m  S ys tem I e
2. P r e s c r i b e d  Load L i s t  P r o c e d u r e s  
(Manua l) 44 8
3. P r e s c r i b e d  Load L i s t  P r o c e d u r e s  
(Automated) 13 7 1
4. The A m y  M a in t e n a n c e  Management  
Sys tem  (TAMMS) P r o c e d u r e s 16 4 4
5. Shop S t o c k  P r o c e d u r e s  (Manua l) 1 1 7
b. Shop S t o c k  P r o c e d u r e s  (A u tom a ted ) 7 4 4
7. Shop C l e r k  P r o c e d u r e s IS 4 ] 3
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The  p r o p o r t i o n  o f  a l l  r e v i e w e r s  who s e l e c t e d  e a c h  o p t i o n  was 
c a l c u l a t e d  f o r  e a c h  t e s t  c o n t e n t  t o p i c .  T h e s e  p r o p o r t i o n s  w e r e ,  i n  
t u r n ,  m u l t i p l i e d  by  t h e  p e r c e n t  o f  t h e  I t e m s  on t h e  t e e t  d e v o t e d  t o  
e a c h  t o p i c .  The p r o d u c t s  w e r e  summed* p r o v i d i n g  a w e i g h t e d  I n d e x  In 
t h e  r a n g e  o f  0 t o  100 .  The s e p a r a t e  I n d i c e s ,  computed  foT e a c h  empha­
s i s  c a t e g o r y ,  show t h e  r e l a t i v e  e m p h a s i s  g i v e n  t o  e a c h  c o n t e n t  t o p i c  
and t h e  o v e r a l l  t e a t .  T h e s e  i n d i c e s  a r e  p r e s e n t e d  i n  T a b l e  2,
TABLE 2
INDICES OF RELATIVE EMFtlASIS ON CURRICULUM AND TEST
X o f
C o n t e n t  T o p i c T e s t Same More L e ss
1. I n t r o d u c t i o n  and  Army M a s t e r  Da ta  
F i l e  R e t r i e v a l  M i c r o f o r m  S ys tem ] 1 .0 0
2 . P r e s c r i b e d  Load L i s t  P r o c e d u r e s  
(Manual) 44 4 4 . 0 0
3 . P r e s c r i b e d  Load  L i s t  P r o c e d u r e s  
(A u tom a ted ) 13 1 1 . 3B 1 .62
4 . The Army M a in t e n a n c e  Management  
Sys tem  (TAMMS) P r o c e d u r e s 16 fl.OD 8 . 0 0
5. Shop S t o c k  P r o c e d u r e s  (M anua l ) 1 . 13 .87
6. Shop S t o c k  P r o c e d u r e s  (A u t o m a t e d ) 7 3 . 5 0 3 . 5 0
7. Shop C l e r k  P r o c e d u r e s IS 9 . 0 0 2 .2 5 6 .7 5
I n d i c e s 76 .01 9 . 2 4 14 .75
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The i n d e x  computed  f o r  t h e  o v e r a l l  t e a t  I n  t h e  " s a m e "  c a t e g o r y  
i s  76 ,01*  The "more"  i n d e x  Jo 9 , 2 4 .  The " l e a s 11 i n d e x  i n  1 4 . 7 5 .  A h i g h  
I n d e x  i n  t h e  ' W e ” c a t e g o r y  wou ld  i n p l y  t h a t  t h e  t e s t  d o e s  n o t  c o v e r  
a d e q u a t e l y  t h e  m a t e r i a l  t a u g h t  I n  t h e  c o u r s e  * t h e r e b y  r a i s i n g  some d o u b t  
c o n c e r n i n g  t h e  t e s t ' s  c o n t e n t  v a l i d i t y .  A h i g h  " l e e s "  I n d e x  wou ld  s u g ­
g e s t  t h a t  t h e  t e a t  c o n t a i n s  m a t e r i a l  t h a t  was  n o t  t a u g h t  I n  t h e  c o u r s e ,  
t h e r e b y  t h r e a t e n i n g  t h e  I n s t r u c t i o n a l  v a l i d i t y  o f  t h e  c u r r i c u l u m .  
A c c o r d i n g  t o  C r o s s  ( 1 9 8 2 ) ,  a [ n o r m - r e f e r e n c e d ] t e s t  i s  i d e n t i f i e d  f o r  
f u r t h e r  s tu d y  " i f  t h e  M e s s '  I n d e x  e x c e e d s  2 5 ,  o r ,  . . .  I f  t h e  M e s s 1 
i n d e x  e x c e e d s  t h e  ’m o re '  Index  by 5 p o i n t s  o r  m o re "  (p .  7 3 ) .  Even 
t h o u g h  t h e  U n i t e d  S t a t e s  Army Q u a r t e r m a s t e r  S c h o o l ' s  s t a n d a r d  f o r  
c r i t e r i o n - r e f e r e n c e d  t e s t s  l a  m ore  s t r i n g e n t ,  c a l l i n g  f o r  a r e r o  d i f ­
f e r e n c e  between  t h e  c u r r i c u l u m  a n d  t h e  t e s t ,  t h i s  a n a l y s i s  r e v e a l e d  a 
5 . 5 1  d i f f e r e n c e  b e tw e e n  t h e  " m o r e 11 and " l e s s "  i n d i c e s  o f  r e l a t i v e  empha­
s i s  on t h e  t e s t  d i s c u s s e d  i n  t h i s  s t u d y .  T h i s  d i f f e r e n c e  i n d i c a t e s  
t h e r e  i s  a  p o s s i b l e  w e a k n e s s  i n  t h e  t e B t ' s  c o n t e n t  v a l i d i t y .  S i n c e  
c u r r i c u l a r  v a l i d i t y  and  i n s t r u c t i o n a l  v a l i d i t y  a r e  two k i n d s  o f  e v i d e n c e  
o f  t e s t  c o n t e n t  v a l i d i t y ,  a  need  e x i s t s  t o  e n h a n c e  t h e  c o r r e s p o n d e n c e  
b e t w e e n  the  c u r r i c u l u m  and t h e  t e s t .
J o b  R e l e v a n c e  A s s e s s m e n t
The s e c o n d  function i n  a s s e s s i n g  t h e  t e s t ' s  content v a l i d i t y  
c o n c e r n e d  the  e s t i m a t i o n  of the j o b  r e l e v a n c e  of e a c h  test i t e m .  T h i s  
i n v o l v e d  a g roup  of 72 test i t e m  j u d g e s ,  c o m p r i s e d  o f  36 i n s t r u c t o r s  
f rom  t h e  f a c u l t y  o f  t h e  U n i t e d  S t a t e s  Army Q u a r t e r m a s t e r  S c h o o l  and  36 
j o b  s p e c i a l i s t s  from Army u n i t s  I n  Germany and  t h e  C o n t i n e n t a l  U n i t e d  
S t a t e s .  Each j u d g e  e s t i m a t e d  t h e  Televance o f  t h e  s u b j e c t  m a t t e r
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c o n t e n t  o f  e a c h  t e s t  I t e m  o f  t h e  3 8 0 - l t e m ,  c r i t e T i o n - r a f e r e n c e d ,  e n d - o f -  
c o u r s e  c o m p r e h e n s i v e  t e s t  t o  t h e  domain  o f  kn o w le d g e  t h a t  e n t r y - l e v e l  
j o b  p e r f o r m e r s  s h o u l d  p o s s e s s .
Us ing  a 4 - p o i n t  r a t i n g  s c a l e ,  e a c h  j u d g e  a s s e s s e d  w h e t h e r  t h e  
j o b  r e l e v a n c e  o f  e a c h  t e s t  I t e m  was e q u a l  t o  1 ( n o t  r e l e v a n t ) ,  2 ( q u e s ­
t i o n a b l e ) ,  3 ( I m p o r t a n t ) ,  o r  4 ( c r u c i a l ) .  A v e r a g e  J o b  r e l e v a n c e  r a t i n g s  
w e r e  computed f o r  e a c h  t e a t  I t e m  by t h e  i n s t r u c t o r ,  j o b  s p e c i a l i s t ,  and 
a l l  r a t e r  c a t e g o r i e s  o f  J u d g e s . *  The f r e q u e n c y  o f  t h e  J u d g e s '  r a t i n g s ,  
p o r t r a y e d  I n  1 - p o l n t  i n t e r v a l s ,  i s  p r e s e n t e d  i n  T a b l e  3 ,  F o r  I n s t r u c ­
t o r s  t h e  a v e r a g e  r e l e v a n c e  e s t i m a t e s  r a n g e d  from 3 . 1 9 4  t o  3 . 8 0 6 ,  a  
s p r e a d  o f  .612  a c r o s s  a l l  I t e m s .  R e l e v a n c e  e s t i m a t e s  by j o b  s p e c i a l i s t s  
r a n g e d  from 2 , 7 8 8  t o  3 . 9 4 4 ,  a  s p r e a d  o f  1 . 1 5 6  a c r o s s  a l l  i t e m s .  The 
r a n g e  o f  e s t i m a t e s  f o r  j o b  s p e c i a l i s t s  was a p p r o x i m a t e l y  1 .8 88  t i m e s  
g r e a t e r  t h a n  t h e  r a n g e  f o r  I n s t r u c t o r s .  The r a n g e  o f  r e l e v a n c e  e s t i ­
m a t e s  f o r  a l l  r a t e r s  a c r o s s  a l l  I t e m s  was 3 . 0 4 2  t o  3 , 8 3 3 ,  a s p r e a d  o f  
. 7 9 1 .  Based on t h e  a v e r a g e  r e l e v a n c e  r a t i n g s  o f  a l l  r a t e r s ,  368 o f  
3 8 0 ,  o r  9 6 . B4 p e r c e n t  o f  a l l  t e s t  I t e m s ,  f e l l  I n t o  t h e  3 , 3 0 0  t o  3 .9 0 0
R e l e v a n c e  r a t i n g s  w e r e  c om puted  u s i n g  a s o f t w a r e  p rogram  t h a t  
was d e v e l o p e d  a t  t h e  U, S.  Army L o g i s t i c s  Management  C e n t e r ,  F o r t  L e e ,  
V i r g i n i a .  The p r o g r a m  was b a s e d  on a c o m p u t e r  code  d e v e l o p e d  a t  t h e  
V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  and  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  V i r ­
g i n i a  In 1982 f o r  a p r o j e c t  d i r e c t e d  by  D r .  Lawrence  H, C r o s s .  The 
U n i v e r s i t y  p r o j e c t  was  c o n d u c t e d  f o r  t h e  V i r g i n i a  S t a t e  Board  o f  Edu­
c a t i o n  and v a e  t i t l e d  " V a l i d a t i o n  S tu d y  o f  t h e  N a t i o n a l  T e a c h e r s  Exam­
i n a t i o n  f o r  t h e  C e r t i f i c a t i o n  o f  E n t r y - L e v e l  T e a c h e r s . "  The L o g i s t i c s  
Management  C e n t e r - d e v e l o p e d  p r o g r a m  I n c o r p o r a t e s  t h e  E b e l  (1951)  l n t r a -  
c l a s s  f o r m u la  t o  o b t a i n  a  m e a s u r e  o f  t e s t  r e l i a b i l i t y  u t i l i z i n g  t h e  
j u d g m e n t s  o f  two g r o u p s  o f  J o b  e x p e r t s .  I t  was  d e v e l o p e d  I n  B o r l an d  
TURBO PASCAL v e r s i o n  3 . 0  and  r u n s  on  any  IBM o r  I B M - c o m p a t i b l e  p e r s o n a l  
c o m p u t e r  u s i n g  MS-DOS v e r s i o n  2 , 0  o r  h i g h e r .
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TABLE 3
FREQUENCY OF JUDGES’ AVERAGE RELEVANCE RATINGS
J o b  A l l
R a nge  o f  R a t i n g s  I n s t r u c t o r s  S p e c i a l l s t a  R a t e r s
2 . 7 0 0  - 2 . 7 9 9 0 I (1
2 . 8 0 0  - 2 . 8 9 9 0 I 0
2 , 9 0 0  - 2 . 9 9 9 0 2 0
3 . 0 0 0  - 3 , 0 9 9 0 1 1
3 . 1 0 0  - 3 . 1 9 9 2 I 5
3 , 2 0 0  - 3 . 2 9 9 9 8 6
3 . 3 0 0  - 3 . 3 9 9 40 8 19
3 . 4 0 0  - 3 , 4 9 9 76 23 47
3 . 5 0 0  - 3 , 5 9 9 107 75 107
3 . 6 0 0  - 3 . 6 9 9 121 122 123
3 . 7 0 0  - 3 . 7 9 9 24 76 59
3 . 8 0 0  - 3 . 8 9 9 ] 54 13
3 . 9 0 0  - 3 . 9 9 9 0 8 0
4 . 0 0 0 0 0 0
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r e l e v a n c e  r a n g e ,  show ing ,  o v e r a l l ,  a s t r o n g  r e l a t i o n s h i p  be tw een  t h e  
t e s t  and  the  I'LL c l e r k ' s  j o b .
A l l  t e s t  i tem  a v e r a g e  r e le v a n c e  r a t i n g s  exceeded  t h e  2 ,2 5  r e l e ­
v a n c e  f l o o r  e s t a b l i s h e d  f o r  t h e  e l i m i n a t i o n  o f  any i tem from the  p r o b a ­
b i l i t y  a s s e s s m e n t .  A l l  I t e m s  w e re  th e r e f o r e  I n c l u d e d  In t h e  c o m p u t a t i o n  
o f  p r o b a b i l i t y  e B t l n a t e s  and th e  t e s t  c u t o f f  s c o r e .
T e s t  C u t o f f  Score Com puta t io n  
C o n c u r r e n t  w i t h  t h e  a s s e s s m e n t  of  t h e  Job  r e l e v a n c e  o f  e a c h  t e s t  
I t e m ,  t h e  j u d g e s  e s t i m a t e d  t h e  p r o b a b i l i t y  t h a t  a m in i m a l ly  com pe ten t  
i n d i v i d u a l  wou ld  be a b l e  t o  answer  each  t e s t  q u e s t i o n  c o r r e c t l y  w i t h o u t  
g u e s s i n g .  U s i n g  a 1—t o —If> s c a l e ,  where the  p r o b a b i l i t y  v a l u e s  c o r r e s ­
pond t o  t h e  u p p e r  l i m i t  o f  t h e  I n t e r v a l s  on t h e  r e s p o n s e  s c a l e :  1 -  ,0
t h r o u g h  .10 ;  2 ■ .11 th r o u g h  . 2 0 ;  3 * .21 t h r o u g h  .30 ;  . . , 10 “  .91  
t h r o u g h  1 . 0 ,  e a c h  Judge  r e n d e r e d  a p r o b a b i l i t y  e s t i m a t e  f o r  each  o f  t h e  
380 I t e m s  on t h e  t e s t .  The p r o b a b i l i t y  v a l u e s  were summed and a v e r a g e d ,  
which  p r o v i d e d  a raw s c o r e  p e r f o r m a n c e  s t a n d a r d .  Th is  s c o r e  w a s .  In  
t u r n *  c o n v e r t e d  t o  a p e r c e n t a g e  s c o r e  p e r f o r m a n c e  s t a n d a r d . ^
Raw S c o r e  Pe r fo rmance  S t a n d a r d  
A raw s c o r e  p e r f o r m a n c e  s t a n d a r d  was computed f o r  each  j u d g e  by 
summing the  p r o b a b i l i t y  v a l u e s  each  had a s s i g n e d  to  t h e  t e s t  I t e m s .  A 
raw s c o r e  p e r f o r m a n c e  s t a n d a r d  v a s ,  In t u r n ,  c a l c u l a t e d  f o r  i n s t r u c t o r ,  
j o b  s p e c i a l i s t *  and a l l  r a t e r  p a n e l n  of  j u d g e s  by a v e r a g i n g  t h e  j u d g e s '
P r o b a b i l i t y  e s t i m a t e s  and s t a n d a r d s  computed u s i n g  I), 5.  Army 
L o g i s t i c s  Management C e n t e r  s o f t w a r e  program* b a s e d  on a c om pu te r  code  
d e v e l o p e d  a t  t h e  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  and S t a t e  U n i v e r s i t y ,
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s t a n d a r d s .  The a v e r a g e  o f  t h e  Hum o f  t h e  J u d g e s '  p r o b a b i l i t y  v a l u e s  by 
e a c h  J u d g e  r e p r e s e n t s  t h e  new t e a t  s t a n d a r d ,  t h e  number o f  t e n t  I t e m s  
a m i n i m a l l y  c o m p e t e n t  s t u d e n t  would  be e x p e c t e d  t o  a n s w e r  c o r r e c t l y .
Raw s c o r e  mean p r o b a b i l i t y  v a l u e s  ( p e r f o r m a n c e  s t a n d a r d ) , s t a n ­
d a r d  d e v i a t i o n s ,  and  I n t e r r a t e r  r e l i a b i l i t y  e s t i m a t e s  a c r o s s  i t e m s  and 
among J u d g e s  w e re  computed  f o r  i n s t r u c t o r s ,  j o b  s p e c i a l i s t s ,  and a l l  
r a t e r s .  The I n s t r u c t o r s '  mean p r o b a b i l i t y  v a l u e  was 3 4 5 . 7 7 ;  t h e  s t a n ­
d a r d  d e v i a t i o n  was 1 7 ,9 9 ;  and t h e  I n t e r r a t e r  r e l i a b i l i t y  waa .037 b a s e d  
on I n d i v i d u a l  J u d g e ' s  r a t i n g s  on I n d i v i d u a l  I t e m s ,  and  .5 8 2  on t h e  
j u d g e s '  a v e r a g e  r a t i n g  on I n d i v i d u a l  I t e m s .  The mean p r o b a b i l i t y  v a l u e  
f o r  j o b  s p e c i a l i s t s  was 3 5 2 . 7 2 ,  a  d i f f e r e n c e  o f  o n l y  6 . 9 5  p o i n t s  b e tw e e n  
i n s t r u c t o r s  and  j o b  s p e c i a l i s t s  a c r o s s  380 t e s t  I t e m s ;  t h e  s t a n d a r d  
d e v i a t i o n  was 1 6 .3 8 ;  and t h e  I n t e r r a t e r  r e l i a b i l i t y  b a s e d  on J o b  s p e ­
c i a l i s t s '  r a t i n g s  on  i n d i v i d u a l  I t e m s  was . 0 5 7 ,  and  on I t e m  a v e r a g e  
r a t i n g s ,  , 6 8 5 .  F o r  a l l  r a t e r s  t h e  raw s c o r e  mean p r o b a b i l i t y  v a l u e  was 
3 4 9 . 2 5 ;  t h e  s t a n d a r d  d e v i a t i o n  was  1 7 .44 ;  a n d  t h e  l n t e r r a t e r  r e l i a b i l i t y  
v a l u e s  w e r e  ,047 a n d  . 7 8 0 .  T h e s e  raw s c o r e  r a t i n g s  a r e  p r e s e n t e d  i n  
T a b l e  4.
P e r c e n t a g e  S c o r e  P e r f o r m a n c e  S t a n d a r d
B e cause  t h e  U. S. Army Q u a r t e r m a s t e r  S c h o o l ' s  g r a d i n g  s y s t e m  i s  
b a s e d  on  p e r c e n t a g e  s c o r e s  r a t h e r  th a n  raw s c o r e s ,  t h e  d e r i v e d  a l l  r a t e r  
raw s c o r e  s t a n d a r d  was c o n v e r t e d  t o  a p e r c e n t a g e  s c o r e ,  To compare 
p a n e l  r a t i n g s ,  a p e r c e n t a g e  s c o r e  s t a n d a r d  v a s  com puted  f o r  e a c h  p a n e l  
o f  j u d g e s .  The c o m p u t a t i o n  was made by c o n v e r t i n g  t h e  mean p r o b a b i l i t y  
v a l u e s  o f  i n s t r u c t o r ,  j o b  s p e c i a l i s t ,  and a l l  r a t e r  p a n e l s  t o  a p e r c e n t ­
a g e  s c o r e  p e r f o r m a n c e  s t a n d a r d ,  t h e  raw s c o r e  o f  380 b e i n g  e q u a l  t o  100
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TABLE 4
RAW SCORE RATING DATA
R a t e r s
Ho . o f  
I t e m s
No* o f  
R a t e r s
Mean
Score Sa I n d  Re l Avg P e l
I n s t r u c t o r s
380 36 345 ,7 7 1 7 .9 9 .037 .582
J o b  S p e c i a l i s t s
380 36 352 .72 1 6 .3 8 *057 .685
A l l  R a t e r s
380 72 349*25 1 7 .4 4 .047 .760
Mean Score ■ Raw s c o r e  mean p r o b a b i l i t y  v a l u e  
S -  S t a n d a r d  d e v i a t i o n  o f  r a t e r  p a n e l  p r o b a b i l i t y  v a l u e  
Ind  R e l  ■ I n t e r r a t e r  r e l i a b i l i t y  o f  r a t e r s ’ r a t i n g s  on I n d i v  i t e m s  
Avg R e l  ** I n t e r r a t e r  r e l i a b i l i t y  o f  T a t e r s ’ a v e r a g e  r a t i n g  f o r  i n d i v  
i t e m s
p e r c e n t ,  because  t h e  d i f f e r e n c e  i n  a v e r a g e  raw  s c o r e  e s t i m a t e s  o f  t h e  
I n s t r u c t o r  and J o b  s p e c i a l i s t  p a n e l s  was o n l y  6 . 9 5  p o i n t s ,  l i t t l e  
d i f f e r e n c e  in  t h e  p e r c e n t a g e  s c o r e  s t a n d a r d s  o f  t h e  r a t e r s  was found .  
The c o n v e r s i o n  o f  mean raw s c o r e s  t o  p e r c e n t a g e  s c o r e s  (mean raw s c o r e  
d i v i d e d  by 3 ,6  ■ p e r c e n t a g e  s c o r e )  p ro d u ce d  t h e  f o l l o w i n g  s t a n d a r d s :  
R a t e r s  Mean Raw S c o r e  P e r c e n t a g e  S c o r e
I n s t r u c t o r s  3 4 5 . 7 7  90*99
J o b  S p e c i a l i s t s  3 5 2 . 7 2  9 2 . 6 2
A l l  R a t e r s  3 4 9 . 2 5  91*91
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The p r e v i o u s  c o m p u t a t i o n a l  p r o c e d u r e  was  a l s o  u t i l i z e d  t o  c o n -  
v e r t  raw s c o r e  s t a n d a r d  d e v i a t i o n s  {SO) t o  p e r c e n t a g e  s c o r e  s t a n d a r d  
d e v i a t i o n s .  The c o n v e r s i o n  p r o d u c e d  the  f o l l o w i n g  m e a s u r e s  f o r  ea ch  
r a t e r  c a t e g o r y ;
R a t e r s  Raw S c o r e  SD P e r c e n t a g e  S c o r e  SD
I n s t r u c t o r s  1 7 . 9 9  4 , 7 3
J o b  S p e c l n l l s t H  1 6 . 3 6  4 , 3 1
A l l  R a t e r s  17 .44  4 . 5 9
The s i g n i f i c a n c e  o f  t h e  I n t e r r a t e r  r e l i a b i l i t y  r a t i n g s  f o r  t h e  
p e r c e n t a g e  s c o r e  s t a n d a r d s ,  shown i n  Tab le  5 ,  I s  p r e s e n t e d  i n  t h e  d i s ­
c u s s i o n  o f  the  s t u d y  r e s u l t s  r e l a t i v e  to  h y p o t h e s i s  1,  p a g e  S I ,
The p e r c e n t a g e  s c o r e  f o r  a l l  r a t e r s  c o n s t i t u t e s  t h e  A n g o f f -  
d e r i v e d  t e s t  c u t o f f  s c o r e ,  o r  new p e r f o r m a n c e  s t a n d a r d *  f o r  t h e  e n d - o f -  
c o u r s e  t e s t  f o r  t h e  Equipment  R e c o r d s  and P a r t s  S p e c i a l i s t  C o u r s e .  T h i s  
new s t a n d a r d  o f  9 1 , 9 1 ,  rounded  t o  92 p e r c e n t *  i s  more s t r i n g e n t  t h a n  t h e  
p r e s e n t  c u t o f f  s c o r e  of  65 p e r c e n t  which  I s  b a s e d  on i n s t r u c t o r  and  
s c h o o l  p r e f e r e n c e s .
Using  t h e  t r a d i t i o n a l l y  b a s e d  c u t o f f  s c o r e  o f  B5 p e r c e n t  and  t h e  
A n g o f f - b a s e d  s c o r e  o f  92 p e r c e n t ,  t h e  a f f e c t  o f  the  c h a n g e  i n  t e s t  s t a n ­
d a rd  on t h e  s t u d e n t s 1 f a i l u r e  r a t e  was a s s e s s e d  and l a  d i s c u s s e d  on  p a g e  
68 o f  t h i s  s tu d y .
S t a n d a r d  E r r o r s
Befo re  t h e  r e l a t i o n s h i p  b e tw e e n  t h e  t e s t  s t a n d a r d s  and  t h e  s o l ­
d i e r s *  o n - t h e - j o b  p e r f o r m a n c e  was m e a s u r e d ,  t h e  p o t e n t i a l  e f f e c t  o f  
chance  e r r o r  on t h e  d e r i v e d  s c o r e ,  a t t r i b u t a b l e  t o  p a n e l i B t  and e x a m i n e e  
p e r f o r m a n c e  I n c o n s i s t e n c y *  was c a l c u l a t e d .  As I n d i c a t e d  by  C ross
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TABLE 5
PERCENTAGE SCORE RATING DATA
P a t e r s
No . o f  
I t e m s
N o .o f  
R a t e r s
Mean
S c o r e SX Ind R e l Avg R e l
I n s t r u c t o r s
380 36 9 0 , 9 9 4 .  73 .037 .582
Job  S p e c i a l i s t s
380 36 9 2 . 8 2 4 . 3 1 . 0 5 7 .685
A l l  R a t e r a
380 72 91 .91 4 . 5 9 .0 4 7 .780
Mean S c o r e  -  P e r c e n t a g e  s c o r e
S -  S t a n d a r d  d e v i a t i o n  o f  r a t e r  p a n e l  d e r i v e d  p e r c e n t a g e  s c o r e s  
I n d  Rel -  I n t e r r a t e r  r e l i a b i l i t y  o f  r a t e r s 1 r a t i n g s  on l n d l v  I t e m s  
Avg Re l  *■ I n t e r r a t e r  r e l i a b i l i t y  o f  r a t e r s 1 a v e r a g e  r a t i n g  f o r  l n d l v  
I t e m s
( 1 9 8 2 ) ,  a d e r i v e d  s t a n d a r d  l a  a u b j e c t  t o  e r r o r  f rom  two p o t e n t i a l  
s o u r c e s :  s a m p l i n g  e r r o r  a s s o c i a t e d  w i t h  t h e  s e l e c t i o n  o f  t e s t  I t e m
J u d g e s  and m e a s u r e m e n t  e r r o r  a s s o c i a t e d  v l t h  t h e  p e r f o r m a n c e  o f  t h e  
e x a m i n e e .  He n o t e d  t h a t  s e l e c t i o n  o f  a d i f f e r e n t  s e t  o f  t e s t  I t e m  
j u d g e s  c o u l d  p r o d u c e  h i g h e r  o r  l o w e r  s t a n d a r d s  b a s e d  on t h e  J u d g e s 1 
p r o b a b i l i t y  e s t i m a t e s .  He n o t e d ,  t o o ,  t h a t  e x a m i n e e s '  t e s t  s c o r e s  may 
f l u c t u a t e  I f  t h e y  a r e  r e t e s t e d .  The p o t e n t i a l  s a m p l i n g  e r r o r ,  m e a s u r e ­
men t  e r r o r ,  a nd  c o m p o s i t e  o f  t h e s e  e r r o r s  w e r e  t h e r e f o r e  c o m p u te d .
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C o m pos i t e  S t a n d a r d  E r r o r  C o m p u t a t io n
A c o m p o s i t e  s t a n d a r d  e r r o r  {SE ) which  i n c o r p o r a t e s  s a m p l i n gcomp
e r r o r  o f  j u d g e s  a n d  m easu rem en t  e r r o r  o f  e x a m i n e e s  w a s  c a l c u l a t e d .  The 
c o m p u t a t i o n  was made by d e r i v i n g  t h e  s q u a r e  r o o t  o f  t h e  s q u a r e d  s t a n d a r d  
e r r o r  o f  t h e  mean o f  t h e  r a t e r s  p l u s  t h e  s q u a r e d  s t a n d a r d  e r r o r  o f  mea­
s u r e m e n t  o f  t h e  e x a m i n e e s  a s  shown In t h e  f o l l o w i n g  f o r m u l a :
SE - \ l s i  + S2 
comp Y K meas
S a m p l i n g  e r r o r s  w e r e  computed f o r  each  p a n e ]  of  j u d g e s  a n d  t h e  c o m p o s i t e  
p a n e l ,  l a b e l e d  a l l  r a t e r s .  The m e a s u r e m e n t  e r r o r  was c a l c u l a t e d  u s i n g  
t h e  s c o r e s  o f  725 o f  t h e  s t u d e n t s  who c o m p l e t e d  t h e  E q u i p m e n t  R e c o r d s  
and  P a r t e  S p e c i a l i s t  C ourse  In  1966.
S a m p l i n g  e r r o r  c o m p u t a t i o n
C o m p u t a t i o n  o f  t h e  s a m p l i n g  e r r o r  o f  j u d g e s  i n v o l v e d  t h e  c a l c u ­
l a t i o n  o f  S_, t h e  s t a n d a r d  e r r o r  o f  t h e  mean  o f  t h e  r a t e r s '  d e r i v e d  p e r -
X
r e n t a g e  s c o r e  f o r  t h i s  s t u d y .  U s ing  t h e  s t a n d a r d  d e v i a t i o n  f o r  t h e  
r a t e r  p a n e l ’ s  d e r i v e d  p e r c e n t a g e  s c o r e s  f s x ) t  shown i n  T a b l e  5 ,  page  6 1 ,  
t h e  S_  was computed  f o r  I n s t r u c t o r s ,  j o b  s p e c i a l i s t s ,  a n d  a l l  r a t e r s .  
Each c o m p u t a t i o n  was made by d i v i d i n g  by t h e  s q u a r e  r o o t  o f  t h e  num­
b e r  o f  r a t e r a  I n  e a c h  p a n e l ,  u s i n g  t h e  f o l l o w i n g  f o r m u l a :
v - v\F
The s t a t i s t i c s  f o r  t h e  d e r i v e d  p e r c e n t a g e  s c o r e  s t a n d a r d s  a r e  p r e s e n t e d  
i n  T a b l e  6,
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TABLE 6
STATISTICS FOR DERIVED PERCENTAGE SCORE STANDARDS
R a t e r s  C h a r a c t e r i s t i c s  o f  D e r i v e d  S t a n d a r d s
n S S_T x xI n s t r u c t o r s
36  4 . 7 3  , 7 9
J o b  S p e c i a l i s t s
36 4 .3 1  .7 2
A l l  R a t e r s
72 4 . 5 9  . 5 4
n *■ Number o f  r a t e r s  i n  r a t e r  c a t e g o r y
S -  S t a n d a r d  d e v i a t i o n  o f  r a t e r  p a n e l  d e r i v e d  p e r c e n t a g e  s c o r e s  
S _  ► S t a n d a r d  e r r o r  o f  t h e  mean o f  r a t e r s '  d e r i v e d  p e r c e n t a g e  s c o r e s
M easurement  e r r o r  c o m p u t a t i o n
C o m p u t a t i o n  o f  t h e  m e a s u r e m e n t  e r r o r  c o n c e r n e d  t h e  c a l c u l a t i o n  
o f  an e s t i m a t e  o f  t h e  r e l i a b i l i t y  o f  t h e  t e s t  I n v o l v e d  i n  t h i s  s t u d y .
The s p l i t - h a l f  m e thod  vaB u s e d  t o  o b t a i n  t v o  t e s t  s c o r e s  on  e a c h  s t u ­
d e n t  ,
The Rulon (1939)  s h o r t c u t  method f o r  f i n d i n g  s p l i t - h a l f  r e l i a ­
b i l i t y  was u t i l i z e d .  In  t u r n ,  t h e  Spearm an-B rown f o r m u l a  was a p p l i e d  t o  
e s t i m a t e  t h e  r e l i a b i l i t y  o f  a t e s t  d o u b l e d  I n  l e n g t h  t o  c o m p e n s a t e  f o r  
t h e  h a l f - t e s t  r e l i a b i l i t y  w h i c h  r e s u l t e d  f rom  t h e  a p p l i c a t i o n  o f  t h e  
s p l i t - h a l f  r e l i a b i l i t y  m ea s u rem e n t  p r o c e d u r e .
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The e s t i m a t e  o f  t h e  s p l i t - h a l f  r e l i a b i l i t y  u t i l i z e d  t h e  t e e t  
s c o r e s  o f  725 o f  t h e  s t u d e n t s  who c o m p l e t e d  t h e  Equipment Reco rds  and 
F a r t s  S p e c i a l i s t  C o u r s e  In  1986.  The t e a t  was s p l i t  u s i n g  t h e  s tu d e n t  
s c o r e s  on t h e  odd and  even  I t e m s  o f  t h e  t e s t .  The v a r i a n c e  o f  t h e  d i f ­
f e r e n c e  b e t w e e n  e a c h  s t u d e n t ' s  h a l f - t e s t  s c o r e s  (0?)  and t h e  v a r i a n c eG
o f  t h e  sum o f  e a c h  s t u d e n t ' s  h a l f - t e a t  s c o r e s  (0*)  were c a l c u l a t e d .n
T h e s e  v a r i a n c e s  w e r e  111 .675  f d l f f e r e n c e s )  and 425 ,5  (sum).  U t i l i z i n g  
t h e s e  v a r i a n c e s  I n  t h e  Rulon s h o r t c u t  m e thod ,  t h e  f o l l o w i n g  e s t i m a t e d  
r e l i a b i l i t y  c o e f f i c i e n t  was o b t a i n e d .  The ( e )  d e n o t e s  s t u d e n t  s c o r e s .
r ( e )  -  1 - 2 l  * i -  U 1 *&75 -  1 -  .2657  -  , 7363 
Ofe 4 2 3 . 5
S i n c e  t h e  s p l i t - h a l f  m ethod  o f  c o m p u t in g  the  c o r r e l a t i o n  ( r e l i a ­
b i l i t y )  c o e f f i c i e n t  o f  t h e  t e s t  p r o d u c e d  o n l y  a h a l f - t e s t  r e l i a b i l i t y ,  
t h e  s i m p l i f i e d  Spearman-Brown f o r m u l a  was u s e d  t o  doub le  the  l e n g t h  of 
t h e  t e s t .  Where r  1 e t h e  e s t i m a t e d  c o e f f i c i e n t ,  r ( e )  1 b t h e  o b t a i n e d
c o e f f i c i e n t ,  and  2 d e n o t e s  t h e  d o u b l i n g  o f  t h e  t e s t  l e n g t h ,  t h e  formula 
2 r f 6 ^I s :  r  -  r  . The  e f f e c t  o f  d o u b l i n g  t h e  l e n g t h  o f  the  t e a t  in  shown
l + r ( e )
h e r e :
2 r ( e )  2 * .7 3 6 3  1 .4 7 2 6r  ■ ---------  ** -------------  -  -----------  -  .848
l + r ( e )  1+ .7 3 6 3  1 .7 3 6 3
The v a l i d i t y  o f  t h e  t e s t  r e l i a b i l i t y  c o e f f i c i e n t  was measured 
a t  t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l .  A c c o r d i n g l y ,  hb shown i n  T a b le  7, 
t h e  t e a t ’ H t r u e  r e l i a b i l i t y  l i e s  w i t h i n  t h e  , 8 0  t o  ,88  r a n g e .  Rased on 
t h e  d e r i v e d  t e e t  r e l i a b i l i t y  c o e f f i c i e n t  ( . 8 4 8 ) ,  r e p e a t e d  t e s t  r e s u l t s  
w o u ld  f a l l  w i t h i n  t h e  e s t a b l i s h e d  I n t e r v a l  85 p e r c e n t  o f  t h e  t i n e .
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The e r r o r  o f  m e a s u r e m e n t  o f  e x a m in e e  p e r f o r m a n c e  (S ) wasmess
c a l c u l a t e d  u s i n g  t h e  f o r m u l a  (T J T - r  ( H o p k i n s  and  A n t e s ,  1978 ) .t l
O’ “ s t a n d a r d  e r r o r  o f  m e a s u r e m e n t , O  ^ “  s t a n d a r d  d e v i a t i o n  o f  t h e  s e  t
s t u d e n t  s a m p l e  t e s t  s c o r e s ,  a n d  r  ■ t h e  r e l i a b i l i t y  c o e f f i c i e n t  o f  t h e
t e s t .  The S c o m p u t a t i o n  f o l l o w e r  meaa r
(Jse  -  (Tt  ^  1 - r  -  4.B65 \j I -  .848 -  4 .865 ^ . 1 5 2  - 4 .865* .  390 -  1.897
The c o m p u t e r - p r o d u c e d  s t a n d a r d  e r r o r  o f  m e a s u r e m e n t  and  a s s o c i a t e d  s t a ­
t i s t i c s  f o r  t h e  t e s t  u s e d  I n  t h i s  s t u d y  a r e  a l s o  p r e s e n t e d  I n  T a b l e  7.
TAREF 7
MEASUREMENT ERROR AND TEST STATISTICS
T e s t  n r  S,  , 
95% C . l .  {X)
Sme a s
PLL C l e r k  C o u r s e  725 .8 4 8  4 .8 6 5  
( 0 , 8 0 - 0 . 8 8 )
1 .897
n «  Number o f  e x a m i n e e s  I n  
r  “  T e s t  r e l i a b i l i t y  w i t h  
S ,  , -  S t a n d a r d  d e v i a t i o n
s meas •* S t a n d a r d  e r r o r  o f
t e s t  r e l i a b i l i t y  sample  
c o n f i d e n c e  i n t e r v a l  
o f  t e a t  r e l i a b i l i t y  sample
m e a s u r e m e n t
C o m p o s i t e  e r r o r
The c o m p o s i t e  s t a n d a r d  e r r o r  (SE ) was  c a l c u l a t e d  u t i l i z i n gcomp
t h e  s t a n d a r d  e r r o r  o f  t h e  mean o f  r a t e r s 1 d e r i v e d  p e r c e n t a g e  s c o r e ,  S ^ , 
shown I n  T a b l e  6 ,  p a g e  6 3 ,  a n d  t h e  s t u d e n t  m easu rem en t  e r r o r  [ s t a n d a r d
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e r r o r  o f  m e a s u r e m e n t  (S ) ]  shown i n  T a b l e  7,  page  65 .  As n o t e d  p r e -&6A8
v i o u s l y ,  t h e  c o m p o s i t e  s t a n d a r d  e r r o r  q u a n t i f i e s  t h e  c h a n c e  e r r o r  a s s o ­
c i a t e d  w i t h  p e r f o r m a n c e  i n c o n s i s t e n c y  on t h e  p a r t  o f  t h e  t e s t  I t e m  
j u d g e s  and  t h e  s t u d e n t s .  The c o m p o s i t e  s t a n d a r d  e r r o r  was c a l c u l a t e d  
f o r  I n s t r u c t o r  and  j o b  s p e c i a l i s t  r a t e r  c a t e g o r i e s  f o r  i n f o r m a t i o n a l
p u r p o s e s  o n l y .  The  f o r m u l a  u s e d  I s  SE -  \ s i .  + Sa . The c o m p o s i t ecomp T| K mesa
s t a n d a r d  e r r o r  f o r  e a c h  c a t e g o r y  o f  r a t e r  i s  p r e s e n t e d  i n  T a b l e  8 ,
TABLE 8 
COMPOSITE STANDARD ERRORS
R a t e r s SEcomp
I n s t r u c t o r s 2 .0 5
J o b  S p e c i a l i s t s 2 .0T
A l l  R a t e r s 1 .9 7
A summary o f  t h e  m e a s u r e m e n t  e r r o r  and s t a t i s t i c s  a s s o c i a t e d  
w i t h  t h e  p e r c e n t a g e  s c o r e  s t a n d a r d  i s  p r e s e n t e d  In  T a h l e  9 .  The summary 
a l s o  I n c l u d e s  t h e  c h a r a c t e r i s t i c s  o f  t h e  t e s t  and t h e  d e r i v e d  t e s t  s t a n ­
d a r d s .
The d e r i v e d  s c o r e  s t a n d a r d s  and t h e  a d j u s t e d  s c o r e s  f o r  o n e .  
two ,  and  t h r e e  s t a n d a r d  e r r o r s  a r e  shown i n  T a b le  10 ,  p a g e  6 8 .
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TABLE 9
MEASUREMENT ERROR AND ASSOCIATED STATISTICS 
FOR PERCENTAGE SCORE STANDARDS
T e a t  C h a r a c t e r i s t i c s
T e a t  n  r  . S
951 C . I .  (x )  M a a
PLL C le rk :  C o u r s e  725 . 8 4 8  4 , 8 6 5  1 ,897
( D , 8 0 - 0 , B8)
C h a r a c t e r i s t i c s  o f  D e r i v e d  S t a n d a r d s
R a t e r s  I n s t r u c t o r s  J o b  S p e c i a l i s t s  A l l  R a t e r s
n 1 fi S— SE I S S -  SE n 1 S S_ SEx x c oup  n x x comp x x comp
36 4 . 7 3  .7 9  2 . 0 5  36 4 .31  .72 2 . 0 3  72 4 . 5 9  .5 4  1 .9 7
n “  Number o f  e x a m i n e e s  I n  t e s t  r e l i a b i l i t y  sample
r  “  TeHt r e l i a b i l i t y  w i t h  c o n f i d e n c e  I n t e r v a l
S ,  . ”  S t a n d a r d  d e v i a t i o n  o f  t e s t  r e l i a b i l i t y  sample
S ■ S t a n d a r d  e r r o r  o f  m easu rem en t  mens
n 1 ■ Number o f  r a t e r s  I n  r a t e r  c a t e g o r y
S -  S t a n d a r d  d e v i a t i o n  o f  r a t e r  p a n e l  d e r i v e d  p e r c e n t a g e  s c o r e s
S? -  S t a n d a r d  e r r o r  o f  t h e  mean o f  r a t e r s '  d e r i v e d  p e r c e n t a g e  s c o r e s  x
BE ■ C o m p o s i t e  s t a n d a r d  e r r o r  comp
as
TABLE 10
DERIVED AND ADJUSTED PERCENTAGE SCORE STANDARDS
R a t e r s P e r c e n t a g e S c o r e s
D e r iv e d Minus 1 Minus 2 Minus 3
S t a n d a r d S t d .  E r r o r S t d .  E r r o r s S td .  E r r o r s
I n s t r u c t o r s 90 ,99 8 8 .9 4 8 6 ,8 9 8 4 ,8 4
Jo b  S p e c i a l i s t s 92.  B2 9 0 .7 9 08 .  76 8 6 .7 3
A l l  R a t e r s 91 .91 8 9 . 9 4 8 7 .9 7 8 6 . 0 0
C u t o f f  S c o r e s  and  A s s o c i a t e d  F a i l u r e  R a t e s  
P o t e n t i a l  f a i l u r e  r a t e s  w ere  c a l c u l a t e d  b a s e d  on t h e  new A t igo f f -  
d e r i v e d  t e s t  s t a n d a r d  o f  92 p e r c e n t  f o r  t h e  e n d - o f - c o u r s e  c o m p r e h e n s iv e  
t e s t .  F a i l u r e  r a t e s  were a l s o  computed f o r  B t a n d a r d s  t h a t  had b e e n  r e ­
duced  t o  c o m pe nsa te  f o r  e s t i m a t e d  s t a n d a r d  e r r o r .  The r a t e s  were compu­
t e d  u s i n g  t h e  t e s t  s c o r e s  a c h i e v e d  by 2 , 4 0 6  s t u d e n t s  who c o m p le te d  t h e  
Equipment  Records  and P a r t s  S p e c i a l i s t  Course d u r i n g  c a l e n d a r  y e a r  1985.
The s c o r e s  were o b t a i n e d  from II, S .  Army Q u a r t e r m a s t e r  S c hoo l  
r e c o r d s .  For  t h i s  a n a l y s i s ,  s c o r e s  were  d e l e t e d  f o r  220 o f  233 s t u ­
d e n t s  who r e c e i v e d  the  minimum p a s s i n g  s c o r e  o f  05 p e r c e n t  on t h e  t e s t ,  
b e c a u s e  t h e s e  s t u d e n t s  d i d  n o t  p a s s  t h e  t e a t  I n i t i a l l y ,  t h e y  were g i v e n  
r e m e d i a l  t r a i n i n g  and r e t e s t e d  a t  l e a s t  o n c e .  F o r  t h i s  r e a s o n  t h e i r  
s c o r e s  w ere  no t  c o n s i d e r e d  t o  be  germane t o  t h e  a n a l y s i s  o f  f a i l u r e  
r a t e s  a s s o c i a t e d  w i t h  t h e  h i g h e r  t e a t  s t a n d a r d .  The a n a l y s i s  w a s ,  
t h e r e f o r e ,  based  on a s t u d e n t  p o p u l a t i o n  o f  2 ,LB6.
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The number of  s t u d e n t s  who r e c e i v e d  t e s t  s c o r e s  r a n g i n g  from 
85 t h r o u g h  100 p e r c e n t  a r e  a r r a y e d  by month and y e a r  In  Tab le  11. F a i l ­
u r e  r a t e s  based on the  n e v  t e s t  s t a n d a r d ,  t o g e t h e r  w i t h  f a i l u r e  r a t e e  
f o r  s t a n d a r d s  t h a t  have b e e n  r e d u c e d  by o n e ,  two ,  and t h r e e  s t a n d a r d  
e r r o r s ,  a r e  a l s o  shown, S p e c i f i c a l l y ,  t h e  a t t r i t i o n  which  would  have 
r e s u l t e d  from t h e  e s t a b l i s h m e n t  o f  t h e  h i g h e r  t e s t  s t a n d a r d  o f  92 p e r ­
c e n t  I s  800 s t u d e n t s ,  o r  36 .6 0  p e r c e n t  o f  t h e  a d j u s t e d  a n n u a l  e n r o l l ­
men t .  Lowering t h e  s t a n d a r d  by one s t a n d a r d  e r r o r ,  o r  two p e r c e n t a g e  
p o i n t s ,  would have  r ed u c e d  the  a t t r i t i o n  r a t e  t o  447 s t u d e n t s ,  o r  20 ,45  
p e r c e n t  o f  the  a d j u s t e d  a n n u a l  e n r o l l m e n t .  A d ju s tm e n t  o f  the  p a s s i n g  
s c o r e  by two and t h r e e  s t a n d a r d  e r r o r s  would have r e d u c e d  t h e  a t t r i t i o n  
t o  196 s t u d e n t s ,  o r  8 . 9 7  p e r c e n t  o f  t h e  e n r o l l m e n t ,  and 13 s t u d e n t s ,  
a m oun t ing  t o  ,59 p e r c e n t  o f  the  e n r o l l m e n t ,  r e s p e c t i v e l y .
Whereas  o t h e r  s t u d i e s  l o c a t e d  I n  t h e  r e v i e w  o f  e x i s t i n g  l i t e r a ­
t u r e  made a l l o w a n c e  f o r  p o s s i b l e  m l s c l a s s l f i c a t i o n  o f  co m p e ten t  I n d i v i d ­
u a l s  a s  I n c o m p e te n t ,  t h i s  s t u d y  i s  c o n c e r n e d  p r i m a r i l y  w i t h  t h e  p o s s i b l e  
m l s c l a s s i f i c a t i o n  of  i n c o m p e te n t  s o l d i e r s  a s  c o m p e t e n t .  C r i t e r i o n -  
r e f e r e n c e d  measurement  I s  u t i l i z e d  i n  s p e c i a l i s t - l e v e l  t r a i n i n g  p rogram s  
a t  t h e  U. S, Army Q u a r t e r m a s t e r  Schoo l  t o  enhance  t h e  c o m p a t i b i l i t y  of  
t h e  e x a m i n e e s 1 a c q u i r e d  s k i l l s  and knowledge and t h e  n e e d s  of  t h e  Army 
u n i t s  t o  which t h e  c o u r s e  g r a d u a t e s  a r e  a s s i g n e d .  Most  c o u r s e  g r a d u a t e s  
occupy c r i t i c a l  p o s i t i o n s  where s u b s t a n d a r d  p e r f o r m a n c e  would a f f e c t  t h e  
u n i t ' s  c a p a b i l i t y  t o  a c c o m p l i s h  I t s  m i s s i o n .  Any a d j u s t m e n t  t o  t h e  
d e r i v e d  p e r f o r m a n c e  s t a n d a r d  t o  c o m pe nsa te  f o r  p o s s i b l e  ch a n ce  e r r o r  
s h o u ld  be  made o n l y  a f t e r  v e r y  c a r e f u l  c o n s i d e r a t i o n .
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TABLE ]]
STUDENT TEST SCORES AND DERIVED FAILURE RATES, CY 1985
T e a t  S c o r e  RanRe
MONTH 85 86 87 flfl 89 90 91 93 9 4 /95  9 6 / 9 7  98 -100  8 5 - 1 0 0
J a n  9 I 4 4 10 7 5 16 16 12_______4 _  B8
Feb 13 2 9 8 13 13 16 49 67 48 13 251
Mat 10 1 8 5 6 13 14 23 25 30_______7 _  142
Apr 13 B 10 9 14 15 23 55 43 40 12 242
May 15 5 8 8 6 11 15 36 37 32_______7 _  180
J u n  23 5 11 14 13 21 18 46 29 27_______7 _  214
J u l  9 5 3 5 5 9 9 24 25 29 19 142
Aug 13 5 10 16 12 16 15 46 55 54 22 266
Sep 20 15 4 12 9 16 16 45 47 37 14 235
O ct  31 1 1 16 11 16 18 24 36 27 14________ 6 _  210
Nov 35 9 6 11 7 8 1 1 31 32 32 25 207
Dec 42 10 17 19 IB 23 17 27 16 22 18 229
TOTAL 220 /13  77 106 122 129 170 183 436 419 377 154 2 4 0 6 / 7 1 8 6
FAILURE
RATE
New S t a n d a r d 800 s t u d e n t s  (3 6 ,6 0 1 )
L e e s  1 S td  E r r 447 s t u d e n t s  ( 2 0 . 4 5 1 )
L e a s  2 S td  E r r 196 s t u d e n t e  ( 8 . 9 7 " )
L e s s  3 S td  E r r 13 s t u d e n t s  ( . 5 9 1 )
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Summary: T e s t  C o n t e n t  V a l i d i t y  and  C u t o f f  S c o r e  C o m p u t a t i o n
The r e s u l t s  o f  t h e  s t u d y  o f  t e a t  c o n t e n t  v a l i d i t y  and  s e t t i n g  a 
c u t o f f  s c o r e  a r e  a s  f o l l o v e :
A s s e s s m e n t  o f  t h e  t e s t ' s  s a m p l i n g  v a l i d i t y  t h r o u g h  t h e  d e v e l o p ­
ment o f  an  i n d i c e s  o f  r e l a t i v e  om phas i s  showed t h e r e  I s  a l a c k  o f  
p r o p e r  c o r r e s p o n d e n c e  b e t w e e n  two o f  t h e  t e s t ' s  c o n t e n t  t o p i c s  a n d  t h e  
c u r r i c u l u m .  T h i s  d i f f e r e n c e  i n d i c a t e d  a p o s s i b l e  w e a k n e s s  I n  t h e  t e s t ' s  
c o n t e n t  v a l i d i t y .
Through  t h e  a s s e s s m e n t  o f  t h e  J o b  r e l e v a n c e  o f  e a c h  t e s t  I t e m  by 
a p a n e l  o f  I n s t r u c t o r s  and j o b  s p e c i a l i s t s » t h e  c o n c l u s i o n  was drawn 
t h a t  a s t r o n g  r e l a t i o n s h i p  e x i s t s  b e tw e e n  e a c h  t e s t  i t e m  and t h e  domain  
o f  know ledge  t h a t  t h e  e n t r y - l e v e l  s o l d i e r  s h o u l d  p o s s e s s .  The e s t i ­
mated j o b  r e l e v a n c e  o f  e a c h  t e a t  i t e m  e x c e e d e d  t h e  r e l e v a n c e  f l o o r  o f  
2 ,25  e s t a b l i s h e d  f o r  t h e  e l i m i n a t i o n  o f  t h e  i t e m  f rom  c u t o f f  s c o r e  
c o m p u t a t i o n .  A l l  t e s t  I t e m s  f e l l  i n t o  t h e  3 .3 0 0  t o  3 . 9 0 0  r a n g e , show­
in g  a s t r o n g  r e l a t i o n s h i p  b e t w e e n  t h e  t e s t  and t h e  s o l d l e r - s p e c l a l l s t 1s 
J o b .
The c o m p u t a t i o n  o f  t h e  t e s t  c u t o f f  s c o r e  u s i n g  t h e  A n g o f f  s c o r e -  
s e t t i n g  method p r o d u c e d  an  a v e r a g e  r aw  s c o r e  r a t i n g  o f  3 4 9 ,2 5  o u t  o f  a 
p o s s i b l e  maximum raw s c o r e  o f  3B0. The raw  s c o r e  s t a n d a r d  o f  3 4 9 . 2 5  was 
c o n v e r t e d  t o  a  p e r c e n t a g e  s c o r e  s t a n d a r d  o f  91 .91  a c r o s s  a l l  r a t e r s .
The d e r i v e d  t e s t  s t a n d a r d ,  r o u n d e d  t o  92 p e r c e n t ,  i s  s e v e n  p o i n t s  h i g h e r  
t h a n  t h e  p r e s e n t  c u t o f f  s c o r e  o f  85 s e t  by  i n s t r u c t o r  a n d  s c h o o l  p r e f ­
e r e n c e .
The p o t e n t i a l  e f f e c t  o f  c h a n c e  e r r o r  due t o  p a n e l i s t  a n d  exam­
i n e e  p e r f o r m a n c e  i n c o n s i s t e n c y  was c a l c u l a t e d .  S a m p l i n g  e r r o r  (S—)
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a s s o c i a t e d  w i t h  t h e  s e l e c t i o n  o f  t e a t  I t e m  J u d g e s  wee c a l c u l a t e d  a t  .54
f o r  t h e  a l l  r a t e r  c a t e g o r y  o f  j u d g e s .  M e asu rem en t  e r r o r  (E ) wasnieae
c a l c u l a t e d  a t  1 ,897  f o r  725 s t u d e n t s  whose g r a d e s  on t h e  e n d - o f - c o u r s e  
c o m p r e h e n s i v e  t e s t  w e re  s u b j e c t e d  t o  t h e  s p l i t - h a l f  r e l i a b i l i t y  t e s t ,  
w i t h  a d e r i v e d  r e l i a b i l i t y  ( c o r r e l a t i o n )  c o e f f i c i e n t  o f  . 8 4 8  a s s e s s e d  a t  
t h e  95 p e r c e n t  c o n f i d e n c e  l e v e l .  U t i l i z i n g  t h e  s a m p l in g  and  measurement  
e r r o r s ,  a c o m p o s i t e  s t a n d a r d  e r r o r  o f  L.97 was d e r i v e d  f o r  the  a ] ]  r a t e r  
c a t e g o r y  o f  t e s t  I t e m  J u d g e s .
A s s o c i a t e d  a t t r i t i o n  r a t e s  f o r  c a l e n d a r  y e a r  1985, b a s e d  on t h e  
d e r i v e d  p e r c e n t a g e  s c o r e  s t a n d a r d  o f  92 p e r c e n t ,  t o g e t h e r  w i t h  t h e  f a i l ­
u r e  r a t e s  f o r  s t a n d a r d s  t h a t  were  r e d u c e d  by o n e ,  two ,  and t h r e e  s t a n ­
d a r d  e r r o r s ,  w e r e  com p u te d .  The f a i l u r e  r n t e s  r a n g e d  fTora 800 s t u d e n t s ,  
o r  3 6 . 6 0  p e r c e n t  o f  t h e  a n n u a l  s t u d e n t  e n r o l l m e n t  f o r  t h e  h i g h e r  t e s t  
s t a n d a r d ,  t o  13 s t u d e n t s ,  o r  . 5 9  p e r c e n t  o f  t h e  a n n u a l  e n r o l l m e n t  f o r  
t h e  t e s t  s t a n d a r d  t h a t  had  b e e n  r e d u c e d  by  t h r e e  s t a n d a r d  e r r o r s .
D e s c r i p t i o n  o f  S tudy  Samples  
F i g h t  s a m p l e s  were  drawn f o r  u s e  I n  t h i s  s t u d y .  The r o l e ,  
s o u r c e ,  and  s i z e  o f  e a c h  s a m p le  f o r  e a c h  o f  t h e  f i v e  h y p o t h e s e s  (Hoi 
t h r o u g h  Ho5) a r e  s um m ar ized  i n  C h a r t  1.
T e a t  o f  H y p o t h e s e s  
T h e r e  a r e  f i v e  h y p o t h e s e s  t e s t e d  i n  t h i s  s t u d y .  These  p o s t u ­
l a t i o n s  c o n c e r n  i n tT A g r o u p  v a r i a b i l i t y  i n  t h e  p r o b a b i l i t y  e s t i m a t e s  
r e n d e r e d  by t e s t  i t e m  j u d g e s  and  t h e  i n t e r r a t e r  r e l i a b i l i t y  among t h e  
j u d g e s .  They a l s o  r e l a t e  t o  t h e  t e s t s  f o r  s t r e n g t h s  o f  l i n e a r  r e l a ­
t i o n s h i p s  b e t w e e n  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g
CHART 1
DESCRIPTION OF STUDY SAMPLES
Sample No: 1
Kole: T e s t  i t e m  j u d g e s .  P a r t i c i p a n t s  r e n d e r e d  t e s t  i t e m  
vance  and  p r o b a b i l i t y  e s t i m a t e s .
r e l e -
Source: 1), S. Army Q u a r t e r m a s t e r  School  i n s t r u c t o r  s t a f f .
S i z e : 36 i n s t r u c t o r s .
H y p o t h e s i s : Hoi
Sample No: 2
Role: T e a t  i t e m  j u d g e s .  P a r t i c i p a n t s  r e n d e r e d  t e s t  I tem 
vance and  p r o b a b i l i t y  e s t i m a t e s .
r e l e -
S o u r c e : PLL c l e r k s  ( j o b  s p e c i a l i s t s )  i n  Army u n i t s .
S i z e : 36 j o b  s p e c i a l i s t s ,
H y p o th e s i s : Fol
Sample No: 3
Role:
Source:
S i z e :
PLL c l e r k s ,  l o b  p e r f o r m e r s '  c l a s s r o o m  t e s t  s c o r e s ,  
r a n g i n g  from 92 t h r o u g h  100 p e r c e n t ,  b a s e d  on Angoff  
s c o r e - s e t t i n g  m ethod ,  were c o r r e l a t e d  w i th  s u p e r v i s o r y  
r a t i n g  s c o r e s .
PLL c l e r k s  i n  U. S. Army u n i t s  i n  t h e  C o n t i n e n t a l  U n i t e d  
S t a t e s , Germany, and K o re a .
64 PLL c l e r k s  (Job  p e r f o r m e r s / A n g o f f  " a c c e p t s " ) .
H y p o t h e s e s : Ho2, Ho4
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CHART 1 (CONTINUED)
Sample No: 4
R o le  i PLL c l e r k s .  J o b  p e r f o r m e r s ’ c l a s s r o o m  t e e t  s c o r e s *  
r a n g i n g  f rom  85 t h r o u g h  100 p e r c e n t ,  b a s e d  on  t h e  p r e s ­
e n t  H C o r e - s e t t i u g  m e t h o d ,  w e re  c o r r e l a t e d  w i t h  s u p e r ­
v i s o r y  r a t i n g  s c o t c h .
S o u r c e ; PLL c l e r k s  I n  U. 5 .  Army u n i t s  I n  t h e  C o n t i n e n t a l  U n i t e d  
S t a t e H ,  Germany ,  and K o r e a .
S i z e : 100 PLL c l e r k s  ( j o b  p e r f o r m e r s ) .
H y p o t h e s i s : HoZ
Sample No: 5
H o l e : PLL c l e r k s .  J o b  p e r f o r m e r s '  c l a s s r o o m  t e a t  s c o r e s ,  
r a n g i n g  f rom  92 t h r o u g h  100 p e r c e n t ,  b a s e d  on  Angof f  
s c o r e - s e t t i n g  m e thod ,  were  c o r r e l a t e d  w i t h  s o l d l e r H 1 
s k i l l  q u a l i f i c a t i o n  t e s t  HcoreH.
S o u r c e : PLL c l e r k s  I n  U. S, Army u n i t s  i n  t h e  C o n t i n e n t a l  U n i t e d  
S t a t e s ,  Germ any ,  and K o r e a .
S i z e : 49 PLL c l e r k s  ( j o b  p e r f o r m e r s / A n g o f f  " a c c e p t s " ) .
H y p o t h e s e s : Ho3,  Ho5
Sample No: 6
R o l e : PLL c l e r k s .  J o b  p e r f o r m e r s ’ c l a s s r o o m  t e a t  s c o r e s ,  
r a n g i n g  f rom  85 t h r o u g h  100 p e r c e n t ,  b a s e d  on  p r e s e n t  
c u t o f f  s c o r e - s e t t i n g  m e t h o d ,  were  c o r r e l a t e d  w i t h  s o l ­
d i e r s '  s k i l l  q u a l i f i c a t i o n  t e s t  s c n r e H ,
S o u r c e : PLL c l e r k s  i n  U. S.  Army u n i t s  i n  t h e  C o n t i n e n t a l  U n i t e d  
S t a t e s ,  Germany,  and K o r e a .
S i z e : 66 PLL c l e r k s  ( J o b  p e r f o r m e r s ) .
H y p o t h e s i s :
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CHART 1 (CONTINUED)
S a  tuple No: )
R o l e : PLL c l e r k s .  J o b  p e r f o r m e r s *  c l a s s r o o m  t e s t  s c o r e s ,  
r a n g i n g  from 05 t h r o u g h  91 p e r c e n t  f o r  A n g o f f  " r e j e c t s , "  
were c o r r e l a t e d  w i t h  s u p e r v i s o r y  r a t i n g  s c o r e s .
S o u r c e : PLL c l e r k s  I n  U. S,  Army u n i t s  I n  t h e  C o n t i n e n t a l  U n i t e d  
S t a t e s ,  Germany,  and K o r e a .
S f z e : 36 PLL c l e r k s  (A n g o f f  " r e j e c t s " ) .
H y p o t h e s i s : Ho4
Sample No: 6
R o l e : PLL c l e r k s .  J o b  p e r f o r m e r s *  c l a s s r o o m  t e s t  s c o r e s ,  
r a n g i n g  from 85 t h r o u g h  91 p e r c e n t  f o r  A n g o f f  " r e j e c t s , "  
w e r e  c o r r e l a t e d  w i t h  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s .
S o u r c e ; PLL c l e r k s  i n  IT. 5 .  Army u n i t s  I n  t h e  C o n t i n e n t a l  U n i t e d  
S t a t e s ,  Germany,  and  KoreA.
S i z e : 17 PLL c l e r k s  (A ngof f  " r e j e c t a " ) .
H y p o t h e s i s : Ho5
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s c o r e s  and c l a s s r o o m  t e a t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s .
I n  a d d i t i o n *  t h e  h y p o t h e s e s  I n v o l v e  t e s t s  f o r  s i g n i f i c a n t  d i f f e r e n c e s  In  
means  o f  s u p e r v i s o r y  r a t i n g  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e a t  s c o r e s  
f o r  two g r o u p s  o f  s o l d i e r s  l a b e l e d  A ngof f  " a c c e p t s , "  s o l d i e r s  whose 
c l a s s r o o m  t e s t  s c o r e s  r a n g e d  f rom  92 ( A n g o f f - d e r i v e d  c u t o f f  s c o r e )  
t h r o u g h  100 p e r c e n t ,  an d  A n g o f f  " r e j e c t s * 11 s o l d i e r s  whose  c l a s s r o o m  t e s t  
s c o r e s  r a n g e d  from 85 ( p r e s e n t  c u t o f f  s c o r e )  t h r o u g h  91 p e r c e n t .
H y p o t h e s i s  1
H y p o t h e s i s  1 s t a t e s  t h e r e  w i l l  b e  no s i g n i f i c a n t  d i f f e r e n c e  i n  
I n t r a g r o u p  v a r i a b i l i t y  i n  t h e  p r o b a b i l i t y  e s t i m a t e s  by  I n s t r u c t o r s  and 
j o b  s p e c i a l i s t s  i n  t h e i r  a s s e s s m e n t  o f  t h e  minimum p a s s i n g  s c o r e  f o r  a  
c r i t e r i o n - r e f e r e n c e d  c l a s s r o o m  t e s t ;  and  t h e  I n t e r r a t e r  r e l i a b i l i t y  o f  
I n s t r u c t o r s '  a n d  Job  s p e c i a l i s t s 1 p r o b a b i l i t y  j u d g m e n t s  w i l l  n o t  be 
s t a t i s t i c a l l y  s i g n i f i c a n t *  The t e s t  o f  t h i s  h y p o t h e s i s  was c o n d u c t e d  In  
two p a r t s .  P a r t  i c o n c e r n e d  t h e  a s s e s s m e n t  o f  t h e  s i g n i f i c a n c e  o f  
d i f f e r e n c e  In  i n t r a g r o u p  v a r i a b i l i t y  o f  two g r o u p s  o f  t e s t  I t e m  j u d g e s  
e n g a g e d  i n  a s s e s s i n g  t h e  p r o b a b i l i t y  t h a t  a m i n i m a l l y  c o m p e t e n t  p e r s o n  
would  a n s w e r  e a c h  q u e s t i o n  c o r r e c t l y  w i t h o u t  g u e s s i n g .  P a r t  2 a s s e s s e d  
t h e  I n t e r r a t e r  r e l i a b i l i t y  o f  t h e  two g r o u p s  o f  J u d g e s  e n g a g e d  I n  m aking  
t h e  p r o b a b i l i t y  e s t i m a t e s .
I n t r a g r o u p  v a r i a b i l i t y  o f  p r o b a b i l i t y  e s t i m a t e s
In  P a r t  1 , t h e  t e s t  f o r  t h e  s i g n i f i c a n c e  o f  d i f f e r e n c e  i n  I n t r a ­
g r o u p  v a r i a b i l i t y  ( ji <  . 0 5 )  was made by p e r f o r m i n g  a two-way a n a l y s i s  o f  
v a r i a n c e  ( I t e m s  by r a t e r s )  w h i c h  t r e a t e d  t h e  p r o b a b i l i t y  a s s e s s m e n t  a s  
t h e  I n d e p e n d e n t  v a r i a b l e  and  t h e  p r o b a b i l i t y  s c o r e  a s  t h e  d e p e n d e n t
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v a r i a b l e .  T h e  tw o-w ay  a n a l y s i s  o f  v a r i a n c e  o f  t h e  e s t i m a t e s  o f  p r o b a ­
b i l i t y  c o n c e r n e d  36 I n s t r u c t o r s .  36 j o b  s p e c i a l i s t s ,  and the  combined  
g r o u p h ( a l l  r a t e r s ) .  The a n a l y s i s  o f  t h e  i n s t r u c t o r  e s t i m a t e s  r e s u l t e d  
i n  a n  F r a t i o  o f  2 . 3 9 3  w i t h  379 and 35 d e g r e e s  o f  f r e e dom .  The d i f f e r ­
e n c e  i n  t h e  e s t i m a t e s  was s i g n i f i c a n t  a t  £ < . 0 0 ( 1 0 1 .  The r e s u l t s  a r e  
p r e s e n t e d  I n  T a b l e  12.
The a n a l y s i s  o f  v a r i a n c e  o f  t h e  e s t i m a t e s  o f  p r o b a b i l i t y  r e n ­
d e r e d  b y  t h e  j o b  s p e c i a l i s t s  y i e l d e d  a n  F r a t i o  o f  3 , 1 7 6  w i t h  379 and 
35 d e g r e e s  o f  f r e e d o m .  The d i f f e r e n c e  i n  t h e s e  e s t i m a t e s  was a l s o  s i g ­
n i f i c a n t  a t  £ < . 0 0 0 0 1 .  The r e s u l t s  o f  t h i s  a n a l y s i s  a r e  p r e s e n t e d  i n  
T a b l e  13,  p a g e  79,
The a n a l y s i s  o f  v a r i a n c e  o f  t h e  p r o b a b i l i t y  e s t i m a t e s  a s s e s s e d  
by t h e  a l l  r a t e r  c a t e g o r y  o f  t e s t  i t e m  J u d g e s  r e s u l t e d  i n  an F r a t i o  o f  
4 , 5 4 2  w i t h  379  and  71 d e g r e e s  o f  f r e e d o m .  The outcome r e v e a l e d  a  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  i n t r a g r o u p  v a r i a b i l i t y  of  t h e  p r o b a b i l i t y  e s t i ­
m a t e s  by t h e  a l l  r a t e r  c a t e g o r y  o f  J u d g e s .  The d i f f e r e n c e  was s i g n i f i ­
c a n t  a t  £ < . 0 0 0 0 1 .  T h i s  i n d i c a t e s  t h a t  t h e  b a c k g r o u n d s  and e x p e r i e n c e s  
o f  t h e  two g r o u p s  o f  j u d g e s  i n f l u e n c e d  t h e i r  e s t i m a t e s  c o n c e r n i n g  th e  
c a p a b i l i t y  o f  a  m i n i m a l l y  c o m p e t e n t  j o b  p e r f o r m e r .  The r e s u l t s  a r e  p r e ­
s e n t e d  In T a b l e  14 ,  p a g e  0 0 .  On t h e  b a s i s  o f  t h i s  s i g n i f i c a n t  d i f f e r ­
e n c e ,  F n r t  1 o f  H y p o t h e s i s  L, w h i c h  s t a t e s  t h a t  t h e r e  w i l l  be no s i g ­
n i f i c a n t  d i f f e r e n c e  I n  i n t r a g r o u p  v a r i a b i l i t y  o f  Che p r o b a b i l i t y  e s t i ­
m a t e s  by i n s t r u c t o r s  a n d  j o b  s p e c i a l i s t s  i n  t h e i r  a s s e s s m e n t  o f  t h e  
minimum p a s s i n g  s c o r e  f o r  a c r i t e r i o n - r e f e r e n c e d  c l a s s r o o m  t e s t ,  was 
r e j e c t e d .
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I n t e r r a t e r  r e l i a b i l i t y  o f  p r o b a b i l i t y  e s t i m a t e s
I n  P a r t  2 o f  t h e  t e s t  o f  H y p o t h e s i s  I ,  t h e  I n t e r r a t e r  r e l i a b i l ­
i t y  of  t h e  j u d g e s *  p r o b a b i l i t y  r a t i n g s  ( £ < , 0 5 }  was  a s s e s s e d  u s i n g  a 
p r o c e d u r e  d e s c r i b e d  by E b e l  (1951)  f o r  e s t i m a t i n g  t h e  r e l i a b i l i t y  of  
a v e r a g e  r a t i n g s .  The c o n f i d e n c e  I n t e r v a l  f o r  t h e  r e l i a b i l i t y  e s t i m a t e s  
was s e t  a t  95 p e r c e n t .  The e s t i m a t e  o f  r e l i a b i l i t y  o f  t h e  j u d g e s ’ 
a v e r a g e  r a t i n g s  used  t h e  v a r i a n c e  com ponen ts  f rom t h e  two-way a n a l y s i s  
o f  v a r i a n c e  o f  t h e  p r o b a b i l i t y  e s t i m a t e s  by t h e  i n s t r u c t o r s  and  j o b  
s p e c i a l i s t s .  These  v a r i a n c e  components  ware  e n t e r e d  I n t o  t h e  f o l l o w i n g  
f o r m u la ,  ( E b e l  ( 1 9 5 1 ) ) ,  w he re  1 d e n o t e s  i t e m s  and  r  d e n o t e s  r e v i e w e r s :
The r e l i a b i l i t y  e s t i m a t e s  f o r  e a c h  p a n e l  o f  j u d g e s  do n o t  r e -  
f l e e t  I n d i v i d u a l  d i f f e r e n c e s  o r  b e tw e e n  r e v i e w e r  v a r i a n c e .  I n s t e a d ,  
they  r e f l e c t  o n ly  t h e  e x t e n t  t o  w h ic h  t h e  j u d g e s 1 p r o b a b i l i t y  e s t i m a t e s  
covary  ( c o r r e l a t e )  a c r o s s  i t e m s  and among j u d g e s ,
The t e a t  f o r  s i g n i f i c a n c e  o f  i n t e r r a t e r  r e l i a b i l i t y  c o n c e r n e d  
i n s t r u c t o r  and Job s p e c i a l i s t  a v e r a g e  p r o b a b i l i t y  r a t i n g s  f o r  580 i n d i ­
v i d u a l  t e s t  I t e m s .  For  c o m p a r i s o n  p u r p o s e s  a r e l i a b i l i t y  c o e f f i c i e n t  
was computed f o r  t h e  56—member i n s t r u c t o r  p a n e l ,  t h e  36-member j o b  s p e ­
c i a l i s t  p a n e l ,  and t h e  a l l  r a t e r  p a n e l  o f  72 j u d g e s .  The t e s t  o f  t h e  
h y p o t h e s i s  was b a s e d  on t h e  c o r r e l a t i o n  c o e f f i c i e n t  computed f o r  t h e  a i l  
r a t e r  p a n e l .
The i n t e r r a t e r  r e l i a b i l i t y  c o e f f i c i e n t  o f  c o r r e l a t i o n  f o r  t h e  
I n s t r u c t o r  p a n e l  was , 5 0 2 ,  s i g n i f i c a n t  a t  £ < . 0 1 .  The 95 p e r c e n t  con­
f i d e n c e  l i m i t s  o b t a i n e d  f o r  the  r  v a l u e  f o r  t h e  i n s t r u c t o r  p a n e l  were
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, 4 7  and . 6 7 -  The  i n t e r r a t e r  r e l i a b i l i t y  c o e f f i c i e n t  o f  c o r r e l a t i o n  f o r  
t h e  Job  s p e c i a l  l e t  p a n e l  was . 6 8 5 ,  s i g n i f i c a n t  a t  £ < . 0 1 .  The  95 p e r ­
c e n t  c o n f i d e n c e  H a l t s  f o r  t h e  r  v a l u e  f o r  t h e  Job s p e c i a l  1 s t  p a n e l  were  
- 6 0  and . 7 5 .  I n t e r r a t e r  r e l i a b i l i t y  c o e f f i c i e n t  o f  c o r r e l a t i o n  f o r  t h e  
a l l  r a t e r  p a n e l  was  , 7 8 0 ,  s i g n i f i c a n t  a t  £ < . 0 1 .  The  95 p e r c e n t  c o n f i ­
d e n c e  l i m i t s  f o r  t h e  a l l  r a t e r  p a n e l  r  v a l u e  w e re  .72  and , 8 3 ,  T h e s e  
r e l i a b i l i t y  c o e f f i c i e n t s  and c o n f i d e n c e  l i m i t s  f o r  e a c h  r a t e r  p a n e l  a r e  
p r e s e n t e d  i n  T a b l e  15.
TABLE 15
PART 2 OE HYPOTHESIS 1 -  INTERRATER RELIABILITY
COEFFICIENTS AMU CONFIDENCE INTERVALS
P a n e l  r  v a l u e
S i g n i f i c a n c e  
o f  r C o n f i d e n c e  I n t e r v a l
I n s t r u c t o r s  .582 .01 .47  -  .67
J o b  S p e c i a l i s t s  .665 *01 .6 0  -  .75
A l l  R a t e r a . 7 6 0 .01 . 7 2  -  -83
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The c o n f i d e n c e  I n t e r v a l s  o b t a i n e d  f o r  t h e  t  v a l u e s  f o r  e a c h  
p a n e l  e n a b l e  t h e  r e s e a r c h e r  t o  a s s e r t  w i t h  95 p e r c e n t  c o n f i d e n c e  t h a t  
Che p o p u l a t i o n  v a l u e  f o r  e a c h  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  l i e s  
w i t h i n  t h e  o b t a i n e d  l i m i t b . A t  95 p e r c e n t  c o n f i d e n c e ,  one  c a n  c o n c l u d e  
t h e r e  I s  a l - l n - 2 0  c h a n c e  t h a t  the  a l l  r a t e r  p a n e l  r e s u l t s  w i t h  a c o r ­
r e l a t i o n  c o e f f i c i e n t  o f  . 780  would f a l l  o u t s i d e  t h e  c o n f i d e n c e  l i m i t s .
The c o r r e l a t i o n  c o e f f i c i e n t  f o r  t h e  a l l  r a t e r  p a n e l  o f  j u d g e s ,  
l i k e  t h e  r  v a l u e  f o r  t h e  i n s t r u c t o r  and  job  s p e c i a l i s t  p a n e l s ,  I n d i c a t e d  
t h e r e  I s  a s t a t i s t i c a l l y  s i g n i f i c a n t  I n t e r r a t e r  r e l i a b i l i t y  o f  t h e  t e s t  
I tem  j u d g e s :
r  -  . 7 8 0  
n -  378
£ < - 0l
Based on  t h e  s t r e n g t h  o f  t h i s  c o r r e l a t i o n  c o e f f i c i e n t ,  P a r t  2 o f  
H y p o t h e s i s  I ,  which  s t a t e s  t h a t  the  I n t e r r a t e r  r e l i a b i l i t y  o f  I n s t r u c ­
t o r s '  and  J o b  s p e c i a l i s t s r p r o b a b i l i t y  J u d g m e n t s  w i l l  n o t  b e  s t a t i s t i ­
c a l l y  s i g n i f i c a n t ,  v a e  r e j e c t e d .
H y p o t h e s i s  2
H y p o t h e s i s  2 s t a t e s  t h e r e  w i l l  he no d i f f e r e n c e  I n  t h e  c o r r e l a ­
t i o n  b e tw e e n  c l a s s r o o m  t e a t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  t e s t  s c o r e s  o f  
j o b  p e r f o r m e r s  whose c l a s s r o o m  t e s t  c u t o f f  s c o r e s  w e r e  s e t  b y  t h e  A n g o f f  
method and  t h e  p r e s e n t  m e th o d .  The t e s t  o f  t h i s  h y p o t h e s i s  was c o n ­
d u c t e d  I n  two p a r t s .  P a r t  1 a s s e s s e d  Che s t r e n g t h  o f  t h e  l i n e a r  r e l a ­
t i o n s h i p  b e t w e e n  t h e  c l a s s r o o m  t e a t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  
o f  64 jo b  p e r f o r m e t s  who r e c e i v e d  a  g r a d e  i n  t h e  r a n g e  o f  92 t h r o u g h  
100 p e r c e n t ,  b a s e d  on t h e  A n g o f f - d e r l v e d  t e s t  c u t o f f  s c o r e  o f  97.
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P a r t  2 a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  c l a s s ­
room t e a t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  100 j o b  p e r f o r m e r s  
who r e c e i v e d  a t e s t  s c o r e  I n  t h e  r a n g e  o f  85  t h r o u g h  100 p e r c e n t ,  b a s e d
on t h e  p r e s e n t  t e s t  c u t o f f  s c o r e  o f  85 ,  The same t e s t  s c o r e  d a t a  were
used f o r  g r a d e  r a n g e  92 t h r o u g h  100 p e r c e n t  I n  t h e  A n g o f F - d e r i v e d  and
p r e s e n t  c u t o f f  s c o r e  g r o u p s .
T h i s  h y p o t h e s i s  was n o t  t e s t e d  s t a t i s t i c a l l y  I n  t h e  c l a s s i c a l  
s e n s e .  The P e a r s o n  P roduc t -M om e n t  c o r r e l a t i o n ,  s i g n i f i c a n t  a t  £ < . 0 5 ,  
was u s e d  t o  a s s e s s  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  t h e  
I n d e p e n d e n t  v a r i a b l e  ( c l a s s r o o m  t e s t  s c o r e s )  and t h e  d e p e n d e n t  v a r i a b l e  
( s u p e r v i s o r y  r a t i n g  s c o r e s )  f o r  two g r o u p s  o f  s o l d i e r s  whose  c l a s s r o o m  
t e a t  c u t o f f  s c o r e s  were  a e t  by  t h e  A n g o f f  and  c o n v e n t i o n a l  m e t h o d s , ^
The t e s t  o f  t h e  h y p o t h e s i s  a s s e s s e d  t h e  s i m i l a r i t y  o f  t h e  c o r r e l a t i o n s  
by c o m p a r in g  t h e  r e l a t i v e  s i z e s  o f  t h e  two r ' s .  The m a g n i t u d e  o f  t h e  
d i f f e r e n c e  b e t w e e n  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  wan u s e d  t o  a s s e s s  t h e  
s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e  b e tw e e n  t h e  two s a m p l e s ,
The t e s t  o f  t h i s  h y p o t h e s i s  I n v o l v e d  t h e  c o m p u t a t i o n  o f  c o r r e ­
l a t i o n  c o e f f i c i e n t s  b e t w e e n  c l a s s r o o m  t e s t  s c o r e s  a n d  f o u r  s u p e r v i s o r y
The P e a r s o n  P roduc t -M om ent  c o r r e l a t i o n  w a s  u s e d  t o  a s s e s s  
t h e  r e l a t i o n s h i p  b e tw e e n  t h e  c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  
r a t i n g  s c o r e s  o f  two g r o u p s  o f  s o l d i e r s  whose c l a s s r o o m  t e s t  c u t o f f  
s c o r e s  were  s e t  by t h e  c o n v e n t i o n a l  m e thod  and  t h e  A n g o f f  m e th o d .
The s i m i l a r i t y  o f  t h e  c o r r e l a t i o n s  f o r  t h e  two s a m p l e s  was  a s s e s s e d  by 
c om pa r ing  t h e  r e l a t i v e  s i z e s  o f  t h e  two c o e f f i c i e n t s .  Dr> Lawrence  H. 
C r o s s ,  A s s o c i a t e  P r o f e s s o r ,  E d u c a t i o n a l  R e s e a r c h ,  V i r g i n i a  P o l y t e c h n i c  
I n s t i t u t e  and  S t a t e  U n i v e r s i t y ,  i n  h i s  l e t t e r ,  d a t e d  J u n e  I S ,  1987 ,  
recommended a g a i n s t  t h e  u s e  o f  e i t h e r  t h e  ANCOVA o r  AN0VA s t a t i s t i c  f o r  
t h e  t e s t  o f  H y p o t h e s e s  2 and 3,  He n o t e d  t h a t  " t h e  two g r o u p s  a r e  
a n y t h i n g  b u t  r a n d o m l y  e q u i v a l e n t  . . . .  They d i f f e r  s y s t e m a t i c a l l y  by 
d e f i n i t i o n  o f  g r o u p  m e m b e r s h i p . 11 A c opy  o f  Dr .  C r o s s 1 l e t t e r  i s  p r o ­
v i d e d  a t  A p p e n d ix  F ,  page  154.
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r a t i n g  s c o r e s  f o r  t h e  two s c o r e - s e t t i n g  m e thods .  The f o u r  Job p e r f o r ­
mance a r e a s  f o r  w h ich  s u p e r v i s o r y  r a t i n g s  o f  s o l d i e r  pe r fo rm a nc e  were 
r e n d e r e d  I n c l u d e d  t e c h n i c a l  k n o w ! e d g e / s k i l l , e f f o r t ,  f o l l o w i n g  r e g u l a ­
t i o n s  and  o r d e r s ,  and  m a i n t a i n i n g  a s s i g n e d  e q u ip m e n t .  A d e s c r i p t i o n  o f  
e a c h  o f  t h e  v a r i a b l e  l a b e l s  u s e d  i n  t h e  t e s t s  o f  h y p o t h e s e s  2 t h ro u g h  5 
I s  p r e s e n t e d  i n  C h a r t  2 .  A summary o f  t h e  c o e f f i c i e n t s  of  c o r r e l a t i o n  
b e t w e e n  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  on 
s o l d i e r  j o b  p e r f o r m a n c e  b a s e d  on t h e  A ngof f  s c o r e - s e t t i n g  and p r e s e n t  
m e thods  I s  p r e s e n t e d  i n  T a b l e  16 ,  page 87 .
P a r t  1 -  T e s t  o f  H y p o t h e s i s  2 
AACTS w i t h  AASRS1
A P e a r s o n  F r o d u c t - M o m e n t  c o e f f i c i e n t  o f  c o r r e l a t i o n  vaB com­
p u t e d  f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  
on  s o l d i e r  t e c h n i c a l  k n o w l e d g e / s k i 11 (AACTB w i t h  AASRSl) f o r  t h e  Angoff  
c u t o f f  s c o r e - s e t t i n g  m e t h o d .  T h i s  c o m p u t a t i o n  r e s u l t e d  In a c o e f f i c i e n t  
o f  c o r r e l a t i o n  o f  .B 724 ,  s i g n i f i c a n t  a t  £ < . 0 0 1  l e v e l  o f  c o n f i d e n c e :
r  -  , 8724  
n "  64
£ < .001
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  i n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  s o l d i e T  c l a s s ro o m  t e s t  s c o r e s  and su ­
p e r v i s o r y  r a t i n g  s c o r e s  o f  s o l d i e r  p e r f o r m a n c e  in  t e c h n i c a l  knowledge/  
s k i l l  w i t h  t e s t  c u t o f f  s c o r e  s e t  by t h e  Angoff  method.
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CHART 2 
VARIABLE LABELS
AACTS Angoff A c c e p t s «-r C la ss room  t e s t  s c o r e s
AASRSl Angoff A c c e p t s - Supv r a t i n g  s c o r e s / t e c h n i c a l  s k i l l s
AASRS2 Angoff A c c e p t s - Supv r a t i n g  s c o r e s / e f f o r t
MSRS3 Angoff  A c c e p t s - Supv r a t i n g  s c o r e s / f o l l o w  p r o c e d u r e s
AASHS4 Angoff  A c c e p t s - Supv r a t i n g  s c o r e s / m a i n t a i n  equipment
FHCTS P r e s e n t  Method - C la s s ro o m  t e s t  s c a r e s
PMSRSI P r e s e n t  Method - Supv r a t i n g  s c o r e s / t e c h n i c a l  s k i l l s
FMSRS2 P r e s e n t  Method - Supv r a t i n g  a c o r e s / e f f o r t
PHSRS3 P r e s e n t  Method - Supv r a t i n g  s c o r e s / f o l l o w  p r o c e d u r e s
FMSRS4 P r e s e n t  Method - Supv r a t i n g  s c o r e s / m a i n t a i n  equ ipment
AASQT Angoff  A c c e p t s - S k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s
PHSQT P r e s e n t  Method - S k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s
ARCTS Angoff  R e j e c t s - C la ss room  t e s t  s c o r e s
ARSRS1 Angoff  R e j e c t s - Supv r a t i n g  s c o r e s / t e c h n i c a l  s k i l l s
ARSRS2 Angoff  R e j e c t s - Supv r a t i n g  s c o r e s / e f f o r t
ARSRS3 Angoff  R e j e c t s - Supv r a t i n g  s c o r e s / f o l l o w  p r o c e d u r e s
ARSRS4 Angoff  R e j e c t s - Supv r a t i n g  s c o r e s / m a i n t a i n  equ ipment
ARSQT Angoff R e j e c t s - S k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s
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TABLE 16
HYPOTHESIS 2 -  CORRELATION COEFFICIENTS 
Angof f  Method P r e s e n t  Method
AACTS r  -  .8724 PMCTS T - .5 19!
w i t h n « 64 w i t h n - 100
AASRSl £  < .001 PMSRS1 £ < ,00 !
AACTS r  -  .6841 PMCTS r _ ,3980
w i t h n *■ 64 w i t h n - 100
AASRS2 £  <  .001 PMSRS2 £ < .001
AACTS r -  .6728 PMCTS r - .3542
w i t h n « 64 w i t h n m 100
AASRS3 £ <  .001 FMSRS3 £ < .001
AACTS r  -  ,6543 PMCTS r . .2 476
w i t h n -  64 w i t h n - 100
AASKS4 £  <  .001 PMSRS4 £ < ,0 0 6
AACTS w i t h  AASRS2
A P e a r s o n  Product-Moment  c o e f f i c i e n t  oF c o r r e l a t i o n  was computed 
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n ­
i n g  s o l d i e r  Job  e f f o r t  (AACTS w i t h  AASRS2) f o r  t h e  Angoff  c u t o f f  s c o r e -  
s e t t i n g  m ethod .  T h i s  c o m p u t a t i o n  r e s u l t e d  i n  a c o e f f i c i e n t  o f  c o r r e l a ­
t i o n  o f  , 6 8 4 1 ,  s i g n i f i c a n t  a t  £ < , 0 0 1  l e v e l  o f  c o n f i d e n c e !
r  “ ,6841 
n ■ 64 
£  < .001
SB
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  be tw een  s o l d i e r  c l a s s r o o m  t e a t  s c o r e s  and s u ­
p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n i n g  s o l d i e r  jo b  e f f o r t  w i t h  t e s t  c u t o f f  
s c o r e  s e t  by t h e  A n g o f f  n e t h o d .
AACTS w i t h  AASBS3
A P e a r s o n  Produc t-Mom ent  c o e f f i c i e n t  of  c o r r e l a t i o n  w a s  computed  
f o r  s o l d i e r  c l a s s r o o m  t e a t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n ­
i n g  s o l d i e r  p e r f o r m a n c e  i n  f o l l o w i n g  e s t a b l i s h e d  r e g u l a t i o n s  and  o r d e r s  
(AACTS w i t h  AA5RS3) f o r  t h e  Angoff  c u t o f f  s c o r e - s e t t i n g  m e th o d .  Thin 
c o m p u t a t i o n  r e s u l t e d  i n  a c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  , 672B ,  s i g n i f i ­
c a n t  a t  £ <  .HOI l e v e l  o f  c o n f i d e n c e :
r  -  .6 7 2 0  
n "  64
£  <  .001
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  i n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  he tw een  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and  s u ­
p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n i n g  s o l d i e r  p e r f o r m a n c e  i n  f o l l o w i n g  
e s t a b l i s h e d  r e g u l a t i o n s  and  o r d e r s  w i t h  t e s t  c u t o f f  s c o r e  s e t  by t h e  
A n g o f f  m e t h o d .
AACTS w i t h  AASFS4
A P e a r s o n  P roduc t-M oment  c o e f f i c i e n t  of  c o r r e l a t i o n  was computed 
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n ­
i n g  s o l d i e r  p e r f o r m a n c e  i n  m a i n t a i n i n g  a s s i g n e d  e q u i p m e n t  (AACTS w i t h  
AASK54) f o r  t h e  A n g o f f  s c a r e - e e t t i n g  m e t h o d .  T h i s  c o m p u t a t i o n  r e s u l t e d  
i n  a c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  . 6 5 4 3 ,  s i g n i f i c a n t  a t  £ < " . 0 0 1  l e v e l  
o f  c o n f i d e n c e :
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r  -  .6543 
ti -  64 
£  < .001
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  i n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  be tw e en  s o l d i e r  d e e s r o o m  t e s t  s c o r e s  and  s u ­
p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n i n g  s o l d i e r  p e r f o r m a n c e  I n  m a i n t a i n i n g  
a s s i g n e d  equ ipm ent  w i t h  t e s t  c u t o f f  s c o r e  s e t  by t h e  Angoff  m e th o d .
P a r t  2 -  T e s t  o f  H y p o t h e s i s  2 
PMCTS w i t h  PMSRS1
A P e a r s o n  Product-Moment  c o e f f i c i e n t  o f  c o r r e l a t i o n  v a e  computed  
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  on  s o l ­
d i e r  t e c h n i c a l  k n o w l e d g e / s k i l l  (PMCTS w i t h  PMSRSl) f o r  t h e  p r e s e n t  c u t ­
o f f  s c o r e - s e t t i n g  method .  T h i s  c o m p u t a t i o n  r e s u l t e d  I n  a c o e f f i c i e n t  o f  
c o r r e l a t i o n  of .5191  which was s i g n i f i c a n t  a t  £ < . 0 0 1  l e v e l  o f  c o n f i ­
dence  :
r  -  .5191 
n -  100
£  < .001
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  be tw e en  PMCTS snd  PMSRSl f o r  t h e  p r e s e n t  e c o r e -  
n e t t i n g  method.  I n  c o m p a r i s o n ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t  b a s e d  on t h e  
A n g o f f - d e r i v e d  t e s t  c u t o f f  s c o r e  (AACTS w i t h  AASRSl) showed a s t r o n g e r  
r e l a t i o n s h i p  t h a n  t h e  p r e s e n t  s c o r e - s e t t i n g  m ethod .  The A n g o f f - b a s e d  
c o e f f i c i e n t  Was . 6 7 2 4 .
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PMCTS w i t h  FMSRS2
A P e a rs o n  Product-Moment  c o e f f i c i e n t  o f  c o r r e l a t i o n  was computed 
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n ­
i n g  s o l d i e r  j o b  e f f o r t  (PMCTS w i t h  PMSRS2) f o r  t h e  p r e s e n t  c u t o f f  s c o r e -  
s e t t i n g  method. T h i s  c o m p u t a t i o n  r e s u l t e d  lrt a c o e f f i c i e n t  o f  c o r r e l a ­
t i o n  o f  ,3980 which  was s i g n i f i c a n t  a t  £ < . 0 0 1  l e v e l  o f  c o n f i d e n c e :
r  -  .3980 
n -  100
£ < .001
T h is  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h e r e  was a  s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  be tw e en  PMCTS and PMSRS2 f o r  t h e  p r e s e n t  c u t o f f  
s c o r e - s e t t i n g  m ethod .  In  com p a r i s o n !  t h e  c o r r e l a t i o n  c o e f f i c i e n t  b a s e d  
on t h e  A n g o f f - d e r i v e d  t e s t  c u t o f f  s c o r e  (AACTF w i t h  AASRS2) showed a  
s t r o n g e r  r e l a t i o n s h i p  t h a n  the  p r e s e n t  s c o r e - s e t t i n g  m ethod .  The 
A n g o f f -b a s e d  c o e f f i c i e n t  was , 6841 ,
PMCTS w i t h  PMSRS3
A p e a r e o n  Product-Moment  c o e f f i c i e n t  o f  c o r r e l a t i o n  waa computed 
f o r  s o l d i e r  c l a s s r o o m  t e a t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  on s o l ­
d i e r  pe r fo rm a nc e  I n  f o l l o w i n g  e s t a b l i s h e d  r e g u l a t i o n s  and o r d e r s  (PMCTS 
w i t h  PMSPS3) f o r  t h e  p r e s e n t  c u t o f f  s c o r e - a e t c i n g  m ethod .  T h i s  computa ­
t i o n  r e s u l t e d  In a  c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  .3542 which  wan s i g n i f ­
i c a n t  a t  £ < . 0 0 1  l e v e l  o f  c o n f i d e n c e :
r  -  .3542 
n -  100
£  <  .001
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T h i s  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h e r e  was  a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  be tw e en  PMCTS and PHSKS3 f o r  t h e  p r e s e n t  c u t o f f  
s c o r e - s e t t i n g  m e t h o d .  I n  c o m p a r i s o n ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t  b a s e d  
on t h e  A n g o f f - d e r i v e d  t e s t  c u t o f f  s c o r e  (AACTS w i t h  AASRS3) showed a 
s t r o n g e r  r e l a t i o n s h i p  t h a n  t h e  p r e s e n t  s c o r e - s e t t i n g  m e thod .  The 
A n g o f f - b a s e d  c o e f f i c i e n t  was  , 6 7 2 8 .
PMCTS w i t h  PMSRS4
A P e a r s o n  P roduc t-M oment  c o e f f i c i e n t  o f  c o r r e l a t i o n  was c om puted  
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n ­
in g  s o l d i e r  p e r f o r m a n c e  In  m a i n t a i n i n g  a s s i g n e d  equ ipm en t  (PMCTS w i t h  
PMSRS4) f o r  t h e  p r e s e n t  c u t o f f  s c o r e - s e t t i n g  m ethod .  T h i s  c o m p u t a t i o n  
r e s u l t e d  In  a c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  .2 4 7 6  which  was s i g n i f i c a n t  
a t  £ < . 0 0 6  l e v e l  o f  c o n f i d e n c e :
r  -  ,2476 
n -  100
£  <  .006
This  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  b e tw e e n  FMCTS and PMSRS4 f o r  t h e  p r e s e n t  c u t ­
o f f  s c o r e - s e t t i n g  m e thod .  In  c o m p a r i s o n ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t  
b a s e d  on t h e  A n g o f f - d e r i v e d  t e s t  c u t o f f  s c o r e  (AACTS w i t h  AASRS4) showed 
a s t r o n g e r  r e l a t i o n s h i p  t h a n  t h e  p r e s e n t  s c o r e - s e t t i n g  m e t h o d .  The 
A n g o f f - h n s e d  c o e f f i c i e n t  was . 6 543 ,
M ajo r  F i n d i n g s
In H y p o t h e s i s  2 t h e  s i m i l a r i t y  of  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  o f  
c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  f o r  t h e  A n g o f f  a n d  
p r e s e n t  s c o r e - s e t t i n g  m e t h o d s  was a s s e s s e d  by c om pa r ing  t h e  r e l a t i v e
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s i z e s  o f  the  two r ' s  f o r  e a c h  o f  f o u r  s e t s  o f  c o r r e l a t i o n s .  I n  e a c h  
c o m p a r i s o n  the  s t r e n g t h  o f  t h e  r e l a t i o n s h i p  o f  t h e  s c o r e s  u n d e r  t h e  
A ngof f  method e x c e e d e d  t h e  s t r e n g t h  o f  t h e  r e l a t i o n s h i p  u n d e r  t h e  p r e s ­
e n t  method.  On t h e  b a s i s  o f  t h e s e  d i f f e r e n c e s )  t h e  h y p o t h e s i s  t h a t  
t h e r e  would be  no  d i f f e r e n c e  i n  t h e  c o r r e l a t i o n s  b e t w e e n  c l a s s r o o m  t e s t  
s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  j o b  p e r f o r m e r s  whose c l a s s r o o m  
t e s t  c u t o f f  s c o r e s  were s e t  by  t h e  A n g o f f  method  and p r e s e n t  m ethod  wbb 
r e j e c t e d .
H y p o t h e s i s  3
H y p o t h e s i s  3 s t a t e s  t h e r e  w i l l  be  no  d i f f e r e n c e  In  t h e  c o r r e l a ­
t i o n  be tw e en  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  
o f  j o b  p e r f o r m e r s  whose c l a s s r o o m  t e s t  c u t o f f  s c o r e s  w e re  s e t  by t h e  
A n g o f f  method and  t h e  p r e s e n t  m e thod .  The t e s t  o f  t h i s  h y p o t h e s i s  
a s s e s s e d  the  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  t h e  two s e t s  o f  
s c o r e s  o f  49 Job  p e r f o r m e r s  who r e c e i v e d  a t e s t  s c o r e  i n  t h e  r a n g e  o f  92 
t h r o u g h  100 p e r c e n t ,  b a s e d  on t h e  A n g o f f - d e r i v e d  t e s t  c u t o f f  s c o r e  o f  
9 2 .  I t  a l s o  a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e tw e e n  
t h e  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  o f  66 J o b  
p e r f o r m e r s  who r e c e i v e d  a g r a d e  In  t h e  r a n g e  o f  05 t h r o u g h  100 p e r c e n t ,  
b a s e d  on the  p r e s e n t  t e s t  c u t o f f  s c o r e  o f  8 5 .  The same t e a t  s c o r e  d a t a  
w e r e  u s e d  f o r  g r a d e  r a n g e  92 t h r o u g h  100 p e r c e n t  i n  t h e  A n g o f f - d e r i v e d  
and  p r e s e n t  c u t o f f  s c o r e  g r o u p s .
Thie  h y p o t h e s i a  was n o t  t e s t e d  s t a t i s t i c a l l y .  A P e a r s o n  
P roduc t-M oment  c o r r e l a t i o n ,  s i g n i f i c a n t  a t  £ < . 0 5 ,  was  u s e d  t o  a s s e s s  
t h e  r e l a t i o n s h i p  b e tw e e n  t h e  i n d e p e n d e n t  v a r i a b l e  ( c l a s s r o o m  t e s t  s c o r e )  
and  t h e  d e p e n d e n t  v a r i a b l e  ( e k i l l  q u a l i f i c a t i o n  t e s t  s c o r e )  f o r  two
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g r o u p s  o f  s o l d i e r s  whose c l a s s r o o m  t e s t  c u t o f f  s c o r e s  were  s e t  by t b e  
A n g o f f  and  c o n v e n t i o n a l  m e t h o d s . 1 The t e s t  o f  t h e  h y p o t h e s i s  a s s e s s e d  
t h e  s i m i l a r i t y  o f  t h e  c o r r e l a t i o n s  by c o m p a r in g  t h e  r e l a t i v e  s i z e s  o f  
t h e  two r ' s .  The n u l l  h y p o t h e s i s  was n o t  a c c e p t e d  o r  r e j e c t e d  In  t h e  
c l a s s i c a l  s e n s e .  I n s t e a d ,  t h e  m a g n i tu d e  o f  t h e  d i f f e r e n c e  be tw een  t h e  
c o r r e l a t i o n  c o e f f i c i e n t s  w a s  u s e d  t o  a s s e s s  t h e  s i g n i f i c a n c e  o f  t h e  
d i f f e r e n c e  b e t w e e n  t h e  two s a m p l e s .
P a r t  I -  T e s t  o f  H y p o t h e s i s  3 
AACTS w i t h  AASQT
A P e a r s o n  P roduc t -M om e n t  c o e f f i c i e n t  o f  c o r r e l a t i o n  was computed 
f o r  s o l d i e r  cLaeBroom t e s t  s c o r e s  and  s o l d i e r  s k i l l  q u a l i f i c a t i o n  t e s t  
s c o r e s  (AACTS w i t h  AASQT) f o r  t h e  A ng o f f  c u t o f f  s c o r e - s e t t i n g  method.  
T h i s  r e s u l t e d  I n  a  c o r r e l a t i o n  c o e f f i c i e n t  o f  *3686* s i g n i f i c a n t  a t  
£ < * 0 0 5  l e v e l  o f  c o n f i d e n c e :
r  -  , 3686  
n ■ 49 
£  <  .005
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  i n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  AACTS and AASQT f o r  t h e  Angof f  c u t o f f  
s c o r e - s e t t i n g  m ethod
The P e a r s o n  P roduc t -M om ent  c o r r e l a t i o n  wsh u s e d  b a s e d  on t h e  
r e c o m m e n d a t i o n  o f  Dr .  L aw rence  H, C r o s s ,  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  
and  S t a t e  U n i v e r s i t y ,  i n  h i a  l e t t e r ,  d a t e d  J u n e  18 ,  1987,  n o t  t o  u s e  
e i t h e r  ANCOVA o r  AMOVA b e c a u s e  t h e  two g r o u p s  were  n o t  randomly  e q u i v a -  
] e n t .
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P a r t  2 -  T e a t  o f  H y p o t h e s i s  3 
PMCTS w i t h  PMSQT
A P e a r s o n  P roduc t -M om en t  c o e f f i c i e n t  o f  c o r r e l a t i o n  w as  computed  
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  
(PMCTS w i t h  PMSQT) f o r  t h e  p r e s e n t  c u t o f f  s c o r e - s e t t i n g  m e t h o d .  T h i s  
c o m p u t a t i o n  r e s u l t e d  I n  a  c o r r e l a t i o n  c o e f f i c i e n t  o f  . 5 2 8 2 ,  a l g n l f l e a n t  
a t  £ <  .001  l e v e l  o f  c o n f i d e n c e :
r  *  .5 202  
n ■* 66
£ < .001
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  PMCTS a n d  PMSQT f o r  t h e  p r e s e n t  m e thod .  
M a jo r  F i n d i n g s
H y p o t h e s i s  3 was n o t  t e s t e d  s t a t i e t i e a l l y  I n  t h e  c l a s s i c a l  
s e n s e .  The s i m i l a r i t y  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  o f  c l a s s r o o m  
t e s t  s c o r e s  and s k i l l  q u a l i f i c a t i o n  t e a t  s c o r e s  f o r  t h e  A n g o f f  and p r e a -  
e n t  s c o r e - s e t t i n g  m e thods  was  a s s e s s e d  by c o m p a r i n g  t h e  r e l a t i v e  s i z e s  
o f  t h e  two r*H,  T h i s  c o m p a r i s o n  showed t h a t  t h e  s t r e n g t h  o f  t h e  c o r ­
r e l a t i o n  c o e f f i c i e n t  f o r  t h e  p r e s e n t  m e th o d  ( r  m . 5 2 B 2 ,  £ < . 0 0 1 )  ex­
c e e d e d  t h e  c o e f f i c i e n t  f o r  t h e  A n g o f f  m e t h o d  ( r  ■ , 3 6 8 6 ,  £ < . 0 0 5 ) .  On 
t h e  b a s i s  o f  t h i s  d i f f e r e n c e ,  t h e  h y p o t h e s i s  t h a t  t h e r e  wou ld  b e  no d i f ­
f e r e n c e  i n  t h e  c o r r e l a t i o n s  b e t w e e n  c l a s s r o o m  t e s t  s c o r e s  a n d  s k i l l  
q u a l i f i c a t i o n  t e s t  s c o r e s  o f  j o b  p e r f o r m e r s ,  b a s e d  o n  t h e  A n g o f f  method 
a n d  p r e s e n t  s c o r e - s e t t i n g  m e t h o d s ,  was r e j e c t e d .
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H y p o t h e s i s  4
H y p o t h e s i s  4 s t a t e s  t h e r e  w i l l  he  no d i f f e r e n c e  In  t h e  c o r r e ­
l a t i o n  b e t w e e n  c l a s s r o o m  t e B t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  r e ­
c e i v e d  by  A ng o f f  ’’a c c e p t s "  and A n g o f f  " r e j e c t s " ;  and t h e r e  w i l l  be  tio 
s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means o f  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  r e ­
c e i v e d  by  t h e s e  two g r o u p s  o f  j o b  p e r f o r m e r s .  The t e s t  o f  H y p o t h e s i s  4 
was c o n d u c t e d  I n  t h r e e  p a r t s .  P a r t  1 a s s e s s e d  t h e  s t r e n g t h  o f  t h e  
l i n e a r  r e l a t i o n s h i p  b e t w e e n  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  
s c o r e s  o f  64 Job  p e r f o r m e r s  r e f e r r e d  t o  a s  A ngof f  " a c c e p t s * 11 s o l d i e r s  
who a c h i e v e d  c l a s s r o o m  t e s t  s c o r e s  f rom 92 t h r o u g h  100 p e r c e n t .  P a r t  2 
a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e tw e e n  c l a s s r o o m  t e a t  
s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  36 Job  p e r f o r m e r s  r e f e r r e d  t o  a s  
A ng o f f  " r e j e c t s , "  s o l d i e r s  who a c h i e v e d  c l a s s r o o m  t e a t  Hcores  f rom 85 
t h r o u g h  91 p e r c e n t .  P a r t  3 a s s e s s e d  t h e  d i f f e r e n c e  i n  means o f  s u p e r ­
v i s o r y  r a t i n g  s c o r e s  o f  A ngof f  " a c c e p t s "  and A ng o f f  " r e j e c t s . "
P a r t s  1 and 2 o f  H y p o t h e s i s  4 w e re  n o t  t e s t e d  i n  t h e  c l a s s i c a l  
s e n s e .  The P e a r s o n  P r o  duc t -M om ent  c o r r e l a t i o n ,  s i g n i f i c a n t  a t  £ < , 0 5 ,  
was u s e d  i n  P a r t s  1 a n d  2 o f  t h e  t e s t  o f  t h i s  h y p o t h e s i s  t o  a s s e s s  t h e  
s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e tw e e n  t h e  i n d e p e n d e n t  v a r i a b l e  
( c l a s s r o o m  t e s t  s c o r e s )  and t h e  d e p e n d e n t  v a r i a b l e  ( s u p e r v i s o r y  r a t i n g  
s c o r e s )  on  s o l d i e r  p e r f o r m a n c e  i n  f o u r  j o b  a r e a s ^  t e c h n i c a l  k n o w l e d g e /  
s k i l l ,  e f f o r t ,  f o l l o w i n g  r e g u l a t i o n s  and o r d e r s ,  and m a i n t a i n i n g  
a s s i g n e d  e q u i p m e n t .  The t - t e s t ,  s i g n i f i c a n t  a t  £ < , 0 5 ,  was a p p l i e d  t o  
a s s e s s  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e  b e t w e e n  t h e  means 
o f  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  i n  t h e  f o u r  j o b  p e r f o r m a n c e  a r e a s  f o r  
Angoff  " a c c e p t s "  and  A n g o f f  " r e j e c t s , ” A summary o f  t h e  c o e f f i c i e n t s  o f
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c o r r e l a t i o n  b e tw e e n  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  
s c o r e s  on s o l d i e r  j o b  pe r fo rm ance  f o r  Angoff  " a c c e p t s "  and Angoff  
" r e j e c t s "  i s  p r e s e n t e d  I n  T a b le  17*
TABLE 17
HYPOTHESIS 4 * CORRELATION COEFFICIENTS
A ngof f " A c c e p t s " Angoff " R e j e c t s "
AACTS r  -  *8724 ARCTS r  • .0067
w i t h n *- 64 w i th n ■ 36
AASRSl £  <  .001 ARSRSl £ < *485
AACTS r  -  *6841 ARCTS r  *■ - .2 1 0 6
w i t h n ■ 64 w i th n - 36
AASRS2 £  <  .001 AR5RS? £  < .109
AACTS r  -  .6728 ARCTS r  - - . 1 7 8 8
w i t h n -  64 w i th n - 36
AASRS3 £  <  ,001 ARSRS3 £  < .148
AACTS r  -  .6543 ARCTS r  “ - . 3 9 2 8
w i t h n -  64 w i t h n ■ 36
AASRS4 £  <  .001 ARSRS4 £  < .009
P a r t  1 -  T e s t  o f  H y p o t h e s i s  4
In  P a r t  1 o f  t h e  t e s t  o f  H ypo th e s i s  4* the  c o r r e l a t i o n s  f o r  t h e  
A n g o f f  " a c c e p t s "  i n c l u d e d  AACTS w i t h  AASRSl, AACTS w i t h  AA5RS2, AACTS 
w i t h  AASRR3, and AACTS w i th  AASRS4. Th is  s tu d y  sample and  t h e  c o r r e l a ­
t i o n  c o e f f i c i e n t s  p r e s e n t e d  a r e  t h e  same a s  t h o s e  r e f l e c t e d  i n  P a r t  1 o f  
t h e  t e s t  o f  H y p o t h e s i s  2 ( p a g e s  95 t h ro u g h  89) and a r e ,  t h e r e f o r e ,  no t
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d i s c u s s e d  h e r e .  The s i z e s  o f  t h e s e  c o r r e l a t i o n  c o e f f i c i e n t s  were  com­
p a r e d  t o  t h e  r  v a l u e s  f o r  e o l d l e r  c l a s s r o o m  t e a t  s c o r e s  and  s u p e r v i s o r y  
r a t i n g  s c o r e s  I n  P a r t  2 o f  t h e  t e s t  o f  t h i s  h y p o t h e s i s  f o r  t h e  A ng o f f  
" r e j e c t s , "  t o  a s s e s s  s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e  i n  t h e  two s a m p l e s .  
F a r t  2 -  T e s t  o f  H ypo th e s i s  4 
AFCTS w i th  ARSRSl
A P e a r s o n  Product-Moment c o e f f i c i e n t  o f  c o r r e l a t i o n  was computed  
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  o f  s o l ­
d i e r  t e c h n i c a l  k n o w l e d g e / s k i l l  (ARCTS w i th  ARSRSl) f o r  A n g o f f  " r e j e c t s . * 1 
T h i s  c o m p u t a t i o n  p roduced  an r  v a l u e  o f  . 0 0 6 7 ,  s i g n i f i c a n t  a t  £ < . 4 8 5  
l e v e l  o f  c o n f i d e n c e :
r  -  .0067 
n -  36
£  <  .485
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h a t  t h e  r e l a t i o n s h i p  
be tw e en  ARCTS and  ARSRSl was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  Angof f  
" r e j e c t s , "  The  r e l a t i v e  s t r e n g t h  o f  t h i s  c o e f f i c i e n t  f o r  A ng o f f  " r e ­
j e c t s "  and t h e  £  v a l u e  f o r  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g s  
o f  s o l d i e r  j o b  pe r f o r m a n c e  f o r  A n g o f f  " a c c e p t s "  ( r  ■ .B724 ,  p < , 0 0 1 )  was 
n o t  a s s e s s e d ,  Such a c om pa r i son  i s  r e g a r d e d  a s  I n v a l i d .
ARCTS w i th  AR5RS2
A P e a r s o n  Product-Moment  c o e f f i c i e n t  o f  c o r r e l a t i o n  was com­
p u t e d  f o r  s o l d i e r  c l a s s ro o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  
c o n c e r n i n g  s o l d i e r  Job e f f o r t  (ARCTS w i t h  ARSRS2) f o r  A ng o f f  " r e j e c t s . * *
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T h l e  c o m p u t a t i o n  p r o d u c e d  a  n e g a t i v e  c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  
-*2106  a t  £ < * 1 0 9  l e v e l  o f  c o n f i d e n c e :
r  -  - . 7 1 0 6  
n “  36
£  <  .1 0 9
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h a t  t h e  r e l a t i o n s h i p  
b e tw e e n  ARCTS and ARSRS2 w a s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  A n g o f f  
" r e j e c t s . "  The r e l a t i v e  s t r e n g t h  o f  t h i s  c o e f f i c i e n t  f o r  A n g o f f  " r e ­
j e c t s "  and t h e  r  v a l u e  f o r  c l a s s r o o m  t e a t  s c o r e s  and  s u p e r v i s o r y  r a t i n g s  
o f  s o l d i e r  J o b  p e r f o r m a n c e  f o r  A n g o f f  " a c c e p t s "  {£ “  . 6 8 4 1 ,  £ < . 0 0 1 )  was 
n o t  a s s e s s e d .  Such a c o m p a r i s o n  l a  r e g a r d e d  a s  I n v a l i d .
ARCTS w i t h  ARSRS3
A P e a r s o n  P roduc t -M om e n t  c o e f f i c i e n t  o f  c o r r e l a t i o n  was computed 
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and  n u p e r v i s o r y  r a t i n g  s c o r e s  on  s o l ­
d i e r  p e r f o r m a n c e  I n  f o l l o w i n g  e s t a b l i s h e d  r e g u l a t i o n s  and  o r d e r s  (ARCTS 
w i t h  ARSRS3) f o r  Angoff  " r e j e c t s . "  T h i s  c o m p u t a t i o n  p r o d u c e d  a n e g a t i v e  
c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  - . 1 7 6 6 ,  a t  £ < * 1 4 6  l e v e l  o f  c o n f i d e n c e :
r  “  - J 7 8 8  
n -  36
£  <  .1 4 8
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  i n d i c a t e d  t h a t  t h e  r e l a t i o n s h i p  
b e tw e e n  ARCTS and  ARSRS3 was  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  A n g o f f  
" r e j e c t s . "  The r e l a t i v e  s t r e n g t h  o f  t h i s  c o e f f i c i e n t  f o r  A n g o f f  " r e ­
j e c t s "  and t h e  r  v a l u e  f o r  c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g s  
o f  s o l d i e r  J o b  p e r f o r m a n c e  f o r  A ngof f  " a c c e p t s "  {£ ~ . 6 7 2 8 ,  £ < . 0 0 I )  was 
n o t  a s s e s s e d .  Such a c o m p a r i s o n  I s  r e g a r d e d  a s  I n v a l i d .
ARCTS w i t h  ARSRS4
A P e a r s o n  P ro d u c t -M o m e n t  c o e f f i c i e n t  o f  c o r r e l a t i o n  was computed  
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n ­
in g  s o l d i e r  p e r f o r m a n c e  I n  m a i n t a i n i n g  a s s i g n e d  eq u ip m e n t  (ARCTS w i t h  
ARSKS4) f o r  A ngof f  ’’ r e j e c t s , "  T h i s  c o m p u t a t i o n  p r o d u c e d  a  n e g a t i v e  
c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  - . 3 9 2 8 ,  s i g n i f i c a n t  a t  £ < , 0 0 9  l e v e l  o f  
c o n f i d e n c e :
r  -  - . 3 9 2 8  
n -  36
£  <  .009
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  n e g a t i v e  r e l a t i o n s h i p  be tw een  ARCTS and  AR5R54 f o r  A n g o f f  
" r e j e c t s , ”  I n  c o m p a r i s o n t t h e  c o r r e l a t i o n  c o e f f i c i e n t  ba a e d  on t h e  
A n g o f f - d e r i v e d  t e s t  c u t o f f  s c o r e  (AACTS w i t h  AASRS4) showed a  s t r o n g e r  
r e l a t i o n s h i p  t h a n  t h e  p r e s e n t  s c o r e - s e t t i n g  m e th o d .  The A n g o f f - h a s e d  
c o e f f i c i e n t  was . 6 5 4 3 ,
The s i m i l a r i t y  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  o f  c l a s s r o o m  t e s t  
s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  f o r  Angoff  " a c c e p t s ’' and A n g o f f  
" r e j e c t s "  was n o t  a s s e s s e d  f o r  t h e  t h r e e  a r e a s  o f  j o b  p e r f o r m a n c e  ( t e c h ­
n i c a l  k n o w l e d g e / s k i l l , e f f o r t ,  and  f o l l o w i n g  r e g u l a t i o n s  and o r d e r s )  In  
which c o e f f i c i e n t s  f o r  A ngof f  " r e j e c t s "  were n o t  s i g n i f i c a n t .  The s i x e s  
of  t h e  two r ’ s c o n c e r n i n g  s o l d i e r  J o b  p e r f o r m a n c e  I n  m a i n t a i n i n g  a s ­
s ig n e d  e q u ip m e n t  w e re  co m p a red .  I n  t h i s  c o m p a r i s o n  t h e  s t r e n g t h  o f  
the  r e l a t i o n s h i p  o f  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  H c o re s  
f o r  A n g o f f  " a c c e p t s ” e x c e e d e d  t h e  s t r e n g t h  o f  t h e  r e l a t i o n s h i p  o f  t h e  
s c o r e s  f o r  Angoff  ’’T e j e e t s . "  On t h e  b a s i s  o f  t h e  s t r e n g t h  o f  t h e  r
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v a l u e s  o b t a i n e d )  one  c a n  a s s e r t  t h e r e  i s  a d i f f e r e n c e  i n  t h e  c o r r e l a ­
t i o n s  b e tw e e n  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  f o r  
Angoff  " a c c e p t s ” and  A n g o f f  " r e j e c t s . ”
F a r t  3 -  T e s t  o f  H y p o t h e s i s  4
P a r t  3 o f  t h e  t e s t  o f  H y p o t h e s i s  4 I n v o l v e d  t h e  u s e  o f  t h e  
t - t e s t  ( p < , 0 5 )  t o  d e t e r m i n e  t h e  s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e  i n  means 
o f  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  by  A ngof f  " a c c e p t s . "  s o l d i e r s  
who a c h i e v e d  c l a s s r o o m  t e s t  s c o r e s  f rom 92 t h r o u g h  100 p e r c e n t ,  and 
Angoff  " r e j e c t s , "  s o l d i e r s  who a c h i e v e d  c l a s s r o o m  t e s t  s c o r e s  f rom 85 
th r o u g h  91 p e r c e n t .  The £ - t e s t  was a p p l i e d  t o  s c o r e s  on f o u r  a r e a s  o f  
jo b  p e r f o r m a n c e :  AASRSl w i t h  ARSRSl ( t e c h n i c a l  k n o w l e d g e / s k i  1 1 ) ,  AASRS2
w i th  AKSRS2 ( e f f o r t ) ,  AASRS3 w i t h  ARSFS3 ( f o l l o w  p r o c e d u r e s ) ,  and  AASRS4 
w i th  ARSRS4 ( m a i n t e n a n c e ) .  A summary o f  t h e  £  v a l u e s  f o r  A n g o f f  
" a c c e p t s "  and A ng o f f  " r e j e c t s "  i s  p r o v i d e d  I n  T a b l e  IB.
AASRSl w i t h  ARSRSl
A t - t e s t  was u s e d  t o  d e t e r m i n e  i f  t h e r e  was a  s t a t i s t i c a l ] y  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  on s o l d i e r  t e c h n i ­
c a l  k n o w l e d g e / s k i l l  r e c e i v e d  by A ngof f  " a c c e p t s "  and  A n g o f f  " r e j e c t s "  
(AASRSl w i t h  ARSRSl) . A ngof f  " a c c e p t s ” a c h i e v e d  a .9?71  mean g a i n ,  
from 4 , 4 1 6 7  to  5 .3 4 3 8 *  r e p r e s e n t i n g  a £  v a l u e  o f  3 . 6 1 ,  a i g n i f l e a n t  a t  
£ < . 0 0 1 ,  The r e s t i l t H  a r e  p r e s e n t e d  in  T a b l e  19 ,  page  102,
T h i s  t  v a l u e  i n d i c a t e d  t h e r e  was a e t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  In t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n i n g  s o l d i e r  t e c h n i ­
c a l  k n o w l e d g e / s k i 11 r e c e i v e d  by A n g o f f  " a c c e p t s "  and  A n g o f f  " r e j e c t s . "
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ARSRS2
AASRS3
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AASRS2 w i t h  ARSRS2
A t - t e s t  was u s e d  t o  d e t e r m i n e  I f  t h e r e  was  a s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  I n  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  on J o b  e f f o r t  
r e c e i v e d  by A n g o f f  " a c c e p t s ” and  A n g o f f  ' ’r e j e c t s "  (AASRS2 w i t h  ARSRS2). 
A n g o f f  " a c c e p t s ” a c h i e v e d  a .8 6 6 6  mean g a i n ,  f rom  A , 4167 t o  5 . 2 8 1 3 ,  r e p ­
r e s e n t i n g  a £  v a l u e  o f  3 , 2 1 ,  s i g n i f i c a n t  a t  £ < . 0 0 2 ,  The r e s u l t s  a r e  
p r e s e n t e d  In  T a b l e  2 0 ,
T h i s  t  ^ v a l u e  I n d i c a t e d  t h e r e  was a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  In  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  on  s o l d i e r  J o b  e f f o r t  r e c e i v e d  
by A n g o f f  " a c c e p t s "  and A n g o f f  " r e j e c t s . "
AASRS3 w i t h  ARSRS3
A t ^ - t e s t  was  u s e d  t o  d e t e r m i n e  I f  t h e r e  was a  s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  In  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  on s o l d i e r  p e r f o r ­
mance i n  f o l l o w i n g  e s t a b l i s h e d  r e g u l a t i o n s  and  o r d e r s  r e c e i v e d  by A ngof f  
" a c c e p t s "  and A n g o f f  " r e j e c t s "  {AASR53 w i t h  ARSRS3), A ngof f  " a c c e p t s ” 
a c h i e v e d  a ,6 2 5 0  mean  g a i n ,  f rom 4 . 7 5 0 0  t o  5 . 3 7 5 0 ,  r e p r e s e n t i n g  a £  v a l u e  
of  2 . 5 3 ,  s i g n i f i c a n t  a t  £ < . 0 1 3 .  The r e s u l t s  a r e  p r e s e n t e d  i n  T a b le  21,  
page  105.
T h i s  £  v a l u e  I n d i c a t e d  t h e r e  was a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  on s o l d i e r  p e r f o r m a n c e  i n  f o l ­
l o w in g  e s t a b l i s h e d  r e g u l a t i o n s  and  o r d e r s  r e c e i v e d  by  A ngof f  " a c c e p t s "  
and A n g o f f  " r e j e c t s . "
AASRS4 w i t h  AKSRS4
A t - t e s t  was  u s e d  t o  d e t e r m i n e  I f  t h e r e  was a s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  on s o l d i e r  p e r f o r ­
mance I n  m a i n t a i n i n g  a s s i g n e d  e q u ip m e n t  r e c e i v e d  by  A ng o f f  " a c c e p t s "  and
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A n g o f f  " r e j e c t s "  (AASRS4 w i t h  ARSKS4), A n g o f f  " a c c e p t s "  a c h i e v e d  a 
, 5 1 3 9  mean g a i n ,  f rom A , 6111 t o  5 . 1 2 5 0 ,  r e p r e s e n t i n g  a £  v a l u e  o f  1 . 7 5 ,  
a t  £ < . 0 8 4  l e v e l  o f  c o n f i d e n c e .  The r e s u l t s  a r e  p r e s e n t e d  I n  T a b l e  2 2 .
T h i s  £  v a l u e  I n d i c a t e d  t h a t  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  r e ­
c e i v e d  by A n g o f f  " a c c e p t s "  and A n g o f f  " r e j e c t s "  c o n c e r n i n g  m a i n t e n a n c e  
o f  e q u i p m e n t  were  n o t  s i g n i f i c a n t l y  d i f f e r e n t  a t  £ < . 0 5  e s t a b l i s h e d  f o r  
t h i s  s t u d y .
M a jo r  F i n d i n g s
H y p o t h e s i s  4 was t e s t e d  f o r  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n ­
s h i p  o f  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  by 
A n g o f f  " a c c e p t s "  and  A ngof f  " r e j e c t s . "  T h i s  a s s e s s m e n t  com pared  th e  
s i z e s  o f  t h e  two r ' a  f o r  one o f  f o u r  Hets  o f  c o r r e l a t i o n s  r e l a t i v e  t o  
f o u r  a r e a s  o f  s o l d i e r  Job  p e r f o r m a n c e .  T h i s  c o m p a r i s o n  c o n c e r n e d  t h e  
m a i n t e n a n c e  o f  a s s i g n e d  e q u ip m e n t  w he re  t h e  r ' s  w e r e  s t a t i s t i c a l l y  s i g ­
n i f i c a n t .  Each  c o r r e l a t i o n  c o e f f i c i e n t  f o r  A n g o f f  " a c c e p t s "  was  s i g n i f i ­
c a n t  a t  £ < , 0 0 1 ;  one  c o r r e l a t i o n  c o e f f i c i e n t  f o r  At igoff  " r e j e c t s , "  w i t h  
n e g a t i v e  d i r e c t i o n  ( - . 3 9 2 8  f o r  ARCTS w i t h  ARSRS4),  wae s i g n i f i c a n t  a t  
£ < . 0 0 9  l e v e l  o f  c o n f i d e n c e .
On t h e  b a s i s  o f  t h e s e  d i f f e r e n c e s  i n  £  v a l u e s ,  i t  was d e t e r m i n e d  
t h e r e  was a d i f f e r e n c e  i n  t h e  c o r r e l a t i o n s  b e t w e e n  c l a s s r o o m  t e a t  s c o r e s  
and  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  A n g o f f  " a c c e p t s "  a n d  A ngof f  " r e j e c t s , "
H y p o t h e s i s  4 was a l s o  t e s t e d  f o r  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
m eans  o f  s u p e r v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  by A n g o f f  " a c c e p t s "  and  
A n g o f f  " r e j e c t s . "  FTom t h i s  f o u r - p a r t  t e s t ,  i t  was c o n c l u d e d  t h a t  t h e  
d i f f e r e n c e s  w e r e  s t a t i s t i c a l l y  s i g n i f i c a n t  i n  t h T e e  o f  f o u r  a r e a s  o f  j o b
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p e r f o r m a n c e :  AASRSl w i t h  ARSRSl, t  -  3 . 6 1 ,  £ < . 0 0 1  ( t e c h n i c a l  know l ­
e d g e / s k i l l )  ; AASRS2 w i t h  AR5R52, t  «  3 . 2 1 ,  £ < . 0 0 2  ( e f f o r t ) ;  and AASRS3 
w i t h  ARSRS3, t  -  2 . 5 3 ,  £ < . 0 1 3  ( f o l l o w i n g  r e g u l a t i o n s  and  o r d e r s ) .
On t h e  b a s i s  o f  t h e  s t r e n g t h s  o f  t h e  r  v a l u e s  o b t a i n e d ,  t h e  hy­
p o t h e s i s  t h a t  t h e r e  would  be  no d i f f e r e n c e  In  t h e  c o r r e l a t i o n  b e tw e e n  
t h e  c l a s s r o o m  t e B t  s c o r e s  and t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  by 
Angoff  " a c c e p t s "  and A ng o f f  " r e j e c t s ” was  r e j e c t e d .  On t h e  s t r e n g t h  o f  
t h e  £  v a l u e s  o b t a i n e d ,  t h e  h y p o t h e s i s  t h a t  t h e r e  would  be no  s i g n i f i c a n t  
d i f f e r e n c e  I n  t h e  mean o f  s u p e r v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  by  Angoff  
" a c c e p t s "  and Angoff  " r e j e c t s "  was  a l s o  r e j e c t e d .
H y p o t h e s i s  5
H y p o t h e s i s  5 s t a t e s  t h e r e  w i l l  be  no d i f f e r e n c e  i n  t h e  c o r r e l a ­
t i o n  b e tw e e n  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e a t  s c o r e s  
r e c e i v e d  by Angoff  " a c c e p t s "  and  A ng o f f  " r e j e c t s " ;  and  t h e r e  w i l l  be no 
s i g n i f i c a n t  d i f f e r e n c e  I n  t h e  means o f  t h e  s k i l l  q u a l i f i c a t i o n  t e s t  
s c o r e s  r e c e i v e d  by Angoff  " a c c e p t s "  and  A ng o f f  " r e j e c t s . "
The t e s t  o f  H y p o t h e s i s  5 was  c o n d u c t e d  i n  t h r e e  p a r t e .  P a r t  1 
a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e tw e e n  s o l d i e r  c l a s s ­
room t e s t  s c o r e s  and B k l l l  q u a l i f i c a t i o n  t e a t  s c o r e s  o f  49 J o b  p e r f o r ­
mers  r e f e r r e d  t o  a s  A ngof f  " a c c e p t s , "  s o l d i e r s  who a c h i e v e d  c l a s s r o o m  
t e a t  s t o r e s  o f  92 t h r o u g h  100 p e r c e n t .  P a r t  2 a s s e s s e d  t h e  s t r e n g t h  o f  
t h e  l i n e a r  r e l a t i o n s h i p  be tw e en  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and s k i l l  
q u a l i f i c a t i o n  t e s t  s c o r e s  o f  17 J o b  p e r f o r m e r s  r e f e r r e d  t o  a s  A ngof f  
" r e j e c t s , "  s o l d i e r s  who a c h i e v e d  c l a s s r o o m  t e a t  s c o r e s  f rom  85 t h r o u g h  
91 p e r c e n t .  P a r t  3 a s s e s s e d  t h e  d i f f e r e n c e  i n  means o f  s k i l l  q u a l i f i c a ­
t i o n  t e s t  s c o r e s  o f  A ngof f  " a c c e p t s "  and  A ngof f  " r e j e c t s . "
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The  P e a r s o n  P roduc t -M om e n t  c o r r e l a t i o n ,  s i g n i f i c a n t  a t  £ < , 0 5 ,  
was u s e d  In  t h e  t e s t  o f  t h i s  h y p o t h e s i s  t o  a s s e s s  t h e  s t r e n g t h  o f  t h e  
l i n e a r  r e l a t i o n s h i p  b e tw e e n  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i ­
c a t i o n  t e s t  s c o t c h .  The ^ - t e s t ,  s i g n i f i c a n t  a t  £ < . 0 5 ,  w a s  u s e d  t o  
a s s e s s  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e s  I n  t h e  means 
o f  t h e  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  o f  A n g o f f  " a c c e p t s "  and Angof f  
" r e j e c t s . "
P a r t  1 -  T e s t  o f  H y p o t h e s i s  5 
AACTS w i t h  AASQT
The P e a r s o n  P roduc t -M om e n t  c o e f f i c i e n t  o f  c o r r e l a t i o n  computed  f o r  
s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  (AACTS 
w i t h  AASQT) f o r  A n g o f f  " a c c e p t s "  makes  u s e  o f  t h e  same s t u d y  s am p le  and 
the  c o m p a r i s o n  t h a t  was made I n  P a r t  1 o f  H y p o t h e s i s  3 ,  page  93 .  T h i s  
c o m p u t a t i o n  p r o d u c e d  an  £  v a l u e  o f  . 3 6 8 6 ,  s i g n i f i c a n t  a t  £ < , 0 0 5  l e v e l  
o f  c o n f i d e n c e :
r  “  ,3686  
n -  49
£  <  .0 0 5
T h i s  c o r r e l a t i o n  c o e f f i c i e n t  i n d i c a t e d  t h a t  t h e  r e l a t i o n s h i p  of  
AACTS a n d  AASQT was s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  A n g o f f  " a c c e p t s . "
P a r t  2 -  T e s t  o f  H y p o t h e s i s  5 
ARCTS w i t h  ARSQT
A P e a r s o n  P roduc t -M om e n t  c o e f f i c i e n t  o f  c o r r e l a t i o n  waa computed 
f o r  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  an d  s k i l l  q u a l i f i c a t i o n  t e H t  Hcores  
(ARCTS w i t h  ARSQT) f o r  A ngof f  " r e j e c t s . "  T h i s  c o m p u t a t i o n  p r o d u c e d  an  r  
v a l u e  o f  . 3 1 4 8 ,  a t  £ < , 1 0 9  l e v e l  o f  c o n f i d e n c e :
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r  -  .3148  
n  -  17
£  <  .109
Tl i l e  c o r r e l a t i o n  c o e f f i c i e n t  I n d i c a t e d  t h a t  t h e  r e l a t i o n s h i p  
b e tw een  ARCTS and  ARSQT was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  A n g o f f  
" r e j e c t s . "
F o r  P o r t s  1 and 2 o f  H y p o t h e s i s  5 ,  t h e  s t r e n g t h  o f  t h e  r e l a t i o n ­
s h i p  o f  t h e  £  v a l u e s  f o r  A ngof f  " a c c e p t s "  and  A ng o f f  " r e j e c t s "  wae n o t  
a s s e s s e d .  The c o r r e l a t i o n  c o e f f i c i e n t  o f  ,3 6 8 6  f o r  A n g o f f  " a c c e p t s "  
was s t a t i s t i c a l l y  s i g n i f i c a n t  a t  £ < , 0 0 5 ,  w h i l e  t h e  r  v a l u e  f o r  A n g o f f  
" r e j e c t s , "  -  . 3 1 4 8 ,  £ < , 1 0 9 ,  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  A 
c o m p a r i s o n  o f  t h e s e  r ’ s  i s  t h e r e f o r e  c o n s i d e r e d  I n v a l i d .  Based  on t h e  
s i z e s  o f  t h e  two r ' s ,  i t  was c o n c l u d e d  t h e r e  I s  a  d i f f e r e n c e  I n  c o r r e l a ­
t i o n s  b e t w e e n  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e H t  s c o r e s  
o f  A ng o f f  " a c c e p t s "  and  A n g o f f  " r e j e c t s . "
F a r t  3 -  T e a t  o f  H y p o t h e s i s  5
P a r t  3 o f  t h e  t e a t  o f  H y p o t h e s i s  5 I n v o l v e d  t h e  u s e  o f  t h e  
^ - t e s t  ( £ < , H 5 )  t o  d e t e r m i n e  t h e  s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e  b e ­
tween t h e  means o f  s k i l l  q u a l i f i c a t i o n  t e a t  s c o r e s  r e c e i v e d  by Angof f  
" a c c e p t s , "  s o l d i e r s  who a c h i e v e d  c l a s s r o o m  t e s t  s c o r e s  f rom  92 t h r o u g h  
100 p e r c e n t ,  and  A ngof f  " r e j e c t s , "  s o l d i e r s  who a c h i e v e d  c l a s a r o o m  t e s t  
s c o r e s  f rom  85 t h r o u g h  91 p e r c e n t ,
AASQT w i t h  ARSQT
A t - t e s t  was used  to  d e t e r m i n e  I f  t h e r e  was a s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  t h e  means o f  t h e  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  
r e c e i v e d  by A n g o f f  " a c c e p t s "  and  A ngof f  " r e j e c t s . "  A n g o f f  " a c c e p t s "
I l l
a c h i e v e d  a 9 . 3 8 2  mean g a i n ,  f rom  71 .3 5 3  t o  8 0 . 7 3 5 ,  r e p r e s e n t i n g  a  t  
v a l u e  o f  3 . 7 3 ,  s i g n i f i c a n t  a t  £ < , 0 0 1 .  The r e s u l t s  a r e  p r e s e n t e d  I n  
T a b le  23.
T h i s  £  v a l u e  I n d i c a t e d  t h e r e  was  a s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  I n  t h e  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  r e c e i v e d  by A n g o f f  
" a c c e p t s "  and A ngof f  " r e j e c t s . "
Major  F i n d i n g s
The t e a t  o f  H y p o t h e s i s  5 a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e ­
l a t i o n s h i p  o f  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  
r e c e f v e d  by Angof f  " a c c e p t s ” an d  A n g o f f  " r e j e c t s . ” The c o r r e l a t i o n  c o ­
e f f i c i e n t  f o r  A ngof f  " a c c e p t s "  was £  -  . 3 6 8 6 ,  s i g n i f i c a n t  a t  £ < . 0 0 5 .
I n  c o n t r a s t ,  t h e  c o m p a r a b l e  c o r r e l a t i o n  c o e f f i c i e n t  f o r  A ngof f  " r e j e c t s "  
was £  » . 3 1 4 8 ,  a t  £ < , 1 0 9  l e v e l  o f  c o n f i d e n c e .  The H t r e n g t h  o f  t h e  
r e l a t i v e  s i z e s  o f  t h e  r ' s  f o r  t h e  two s e t a  o f  j o b  p e r f o r m e r s  was t h e r e ­
f o r e  n o t  a s s e s s e d ,  A c o m p a r i s o n  o f  t h e s e  r ’ s  w a s  c o n s i d e r e d  I n v a l i d ,
On t h e  b a s i s  o f  t h e  d i f f e r e n c e s  i n  £  v a l u e s .  I t  was c o n c l u d e d  t h e r e  was 
a  d i f f e r e n c e  In  t h e  c o r r e l a t i o n s  b e t w e e n  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  
q u a l i f i c a t i o n  t e s t  s c o r e s  o f  A n g o f f  " a c c e p t s ” and  A n g o f f  " r e j e c t s . ”
The t e s t  o f  H y p o t h e s i s  5 a l s o  a s s e s s e d  t h e  s i g n i f i c a n t  d i f f e r ­
e n c e s  i n  t h e  means o f  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  r e c e i v e d  by A n g o f f  
" a c c e p t s "  and A ngof f  " r e j e c t s . "  From t h i s  t e s t ,  w h i c h  p r o d u c e d  a £  
v a l u e  o f  3 . 7 3 ,  s i g n i f i c a n t  a t  £ < , 0 0 1 ,  i t  was c o n c l u d e d  t h a t  t h e  d i f ­
f e r e n c e s  w ere  s t a t i s t i c a l l y  s i g n i f i c a n t .
On t h e  b a s i s  o f  t h e  s t r e n g t h s  o f  t h e  £  v a l u e s  a n d  £  v a l u e s  
o b t a i n e d ,  t h e  h y p o t h e s i s  t h a t  t h e r e  w o u ld  be  no  s i g n i f i c a n t  d i f f e r e n c e s
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In  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  b y  A n g o f f  " a c c e p t s "  end  A n g o f f  
" r e j e c t s "  tree r e j e c t e d .
Summary: P r o b a b i l i t y  E s t i m a t e s  a n d  T e a t s  o f  H y p o t h e s e s
For H y p o t h e s i s  1 ,  I n t r a g r o u p  v a r i a b i l i t y  and  I n t e r r a t e r  r e l i a ­
b i l i t y  o f  p r o b a b i l i t y  e s t i m a t e s  w e r e  a s s e s s e d .  ThrouRh a two-way a n a l y ­
s i s  o f  v a r i a n c e ,  i t  was d e t e r m i n e d  t h e r e  was  a s i g n i f i c a n t  d i f f e r e n c e  I n  
p r o b a b i l i t y  e s t i m a t e s  o f  t h e  J u d g e s  (F -  4 . 5 4 2 ,  £ < . 0 0 0 0 1 ) .  The n u l l  
h y p o t h e s i s  t h a t  t h e  p r o b a b i l i t y  e s t i m a t e s  by t h e  t e s t  i t e m  J u d g e s  wou ld  
no t  b e  s i g n i f i c a n t l y  d i f f e r e n t  w as  r e j e c t e d .
I n t e r r a t e r  r e l i a b i l i t y  o f  t h e  p r o b a b i l i t y  e s t i m a t e s  o f  t h e  
j u d g e s 1 a v e r a g e  r a t i n g  f o r  e a c h  t e s t  I t e m  w as  a s s e s s e d  u s i n g  t h e  v a r i ­
ance  c o m p o n e n t s  f rom t h e  a n a l y s i s  o f  v a r i a n c e  o f  t h e  p r o b a b i l i t y  e s t i ­
m a t e s .  T h i s  a s s e s s m e n t  m e a s u r e d  t h e  e x t e n t  t o  which  t h e  e s t i m a t e s  
c o v a r i e d  ( c o r r e l a t e d )  a c r o s s  I t e m s  and  among j u d g e s .  From t h e  a n a l y s i s  
I t  was d e t e r m i n e d  t h a t  i n t e r r a t e r  r e l i a b i l i t y  was s i g n i f i c a n t  ( r  -  . 7 8 0 ,  
£ < . 0 1 ) ,  and t h e  n u l l  h y p o t h e s i s  was  r e j e c t e d .
For  H y p o t h e s i s  2 ,  t h e  s t r e n g t h s  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e ­
tween c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  f o r  f o u r  c a t e ­
g o r i e s  o f  s o l d i e r  j o b  p e r f o r m a n c e  ( t e c h n i c a l  k n o w l e d g e / s k i l l , e f f o r t ,  
f o l l o w  p r o c e d u r e s i  and  m a i n t e n a n c e ) ,  b a s e d  on t h e  A n g o f f  s c o r e - s e t t i n g  
m e t h o d ,  were d e t e r m i n e d  t o  b e  s i g n i f i c a n t  ( r  "  . 8 7 2 4 ,  r  -  , 6 8 4 1 ,  
r  -  . 6 7 2 8 ,  and  r  -  . 6 5 4 3 ,  e a c h  a t  £ < . 0 0 1  l e v e l  o f  c o n f i d e n c e ) .  The 
a s s e s s m e n t s  w e re  b a s e d  on t e s t  s c o r e  r a n g e  o f  92 t h r o u g h  100 p e r c e n t .
The s t r e n g t h s  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e tw e e n  c l a s s r o o m  t e a t  
s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  f o r  t h e  f o u r  c a t e g o r i e s  o f  s o l d i e r  
j o b  p e r f o r m a n c e  w e r e  a l s o  a s s e s s e d  r e l a t i v e  t o  t h e  p r e s e n t  s c o r e - s e t t i n g
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m e t h o d .  The a s s e s s m e n t a  w e re  b a s e d  on t h e  t e s t  s c o r e  r a n g e  o f  85 t h r o u g h  
100 p e r c e n t .  From t h e  a n a l y s i s  I t  was d e t e r m i n e d  t h a t  a  s i g n i f i c a n t  r e ­
l a t i o n s h i p  e x i s t e d  f o r  e a c h  o f  t h e  f o u r  c a t e g o r i e s  o f  s o l d i e r  j o b  p e r f o r ­
mance ( r  ■ , 5 1 9 1 ,  r  ■ . 3 9 8 0 ,  and  r  ■ . 3 5 4 2 ,  s i g n i f i c a n t  a t  £ < , 0 0 1 ;  and  
r  -  .2476  a t  £ < - 0 0 6 ) .
A c o m p a r i s o n  o f  t h e  r e l a t i v e  s i r e s  o f  t h e  two s e t a  o f  r ' s  f o r  
e a c h  o f  t h e  f o u r  s e t s  o f  c o r r e l a t i o n s  showed a  s t r o n g e r  r e l a t i o n s h i p  
o f  t h e  s c o r e s  u n d e r  t h e  A ngof f  m e thod .  The n u l l  h y p o t h e s i s  t h a t  t h e r e  
would  b e  no  d i f f e r e n c e  I n  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  t h e  two 
s c o r e - s e t t i n g  m e t h o d s  was  r e j e c t e d .
F o r  H y p o t h e s i s  3 ,  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e ­
tw een  s t u d e n t  c l a s s r o o m  t e s t  s c o r e s  and s k i l l  q u a l i f i c a t i o n  t e a t  s c o r e s  
b a s e d  on t h e  A n g o f f  and  p r e s e n t  s c o r e - s e t t i n g  m ethods  w a s  a s s e s s e d .
From t h i s  a n a l y s i s  i t  was  d e t e r m i n e d  t h a t  a s t a t i s t i c a l l y  s i g n i f i c a n t  
r e l a t i o n s h i p  e x i s t e d  b e t w e e n  t h e  s e t s  o f  s c o r e s  f o r  b o t h  m e t h o d s ,  b u t  
t h e  s t r e n g t h  o f  t h e  c o e f f i c i e n t  f o r  t h e  p r e s e n t  method ( r  ■ . 5 2 8 2 ,  
£ < , 0 0 1 )  was  g r e a t e r  t h a n  t h e  c o e f f i c i e n t  f o r  t h e  A n g o f f  method 
( r  ■ . 3 6 8 6 ,  £ < . 0 0 5 ) .  The n u l l  h y p o t h e s i s  t h a t  t h e r e  w o u l d  be  no d i f ­
f e r e n c e  i n  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  t h e  two s c o r e - s e t t i n g  
m e t h o d s  was r e j e c t e d .
F o r  H y p o t h e s i s  4 ,  t h e  s t r e n g t h s  o f  t h e  l i n e a r  r e l a t i o n s h i p  
b e tw e e n  c la n B ro o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  f o r  f o u r  
c a t e g o r i e s  o f  s o l d i e r  j o b  p e r f o r m a n c e  { t e c h n i c a l  k n o v l e d g e / a k l  11,  e f f o r t ,  
f o l l o w  p r o c e d u r e s ,  and  m a i n t e n a n c e )  f o r  A ngof f  " a c c e p t s ” a n d  A n g o f f  
" r e j e c t s "  were  a s s e s s e d ;  a l s o ,  t h e  t e s t  o f  t h e  s i g n i f i c a n c e  o f  t h e  d i f ­
f e r e n c e  I n  t h e  means o f  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  t h e  two groupH
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o f  J o b  p e r f o r m e r s  was made.  The a s s e s s m e n t s  u s e d  c l a s s  room t e s t  s c o r e  
r a n g e s  o f  92 t h r o u g h  100 p e r c e n t  f o r  A ngof f  " a c c e p t s "  and  85 t h r o u g h  91 
p e r c e n t  f o r  A n g o f f  " r e j e c t s . "  From t h e  a n a l y s i s ,  I t  was  d e t e r m i n e d  t h a t  
e a c h  c o r r e l a t i o n  c o e f f i c i e n t  f o r  Angoff  " a c c e p t s "  was s i g n i f i c a n t  (same 
a s  f o r  H y p o t h e s i s  2 ) ,  b u t  o n ly  one c o r r e l a t i o n  c o e f f i c i e n t  f o r  A n g o f f  
" r e j e c t s , "  w i t h  n e g a t i v e  d i r e c t i o n  ( r  *  - . 3 9 2 8 ,  p < , 0 0 9 ) ,  was s i g n i f i ­
c a n t .
The t e s t  f o r  s i g n i f i c a n c e  of  d i f f e r e n c e  i n  t h e  means  o f  t h e  
s u p e r v i s o r y  r a t i n g  s c o r e s  on each  o f  t h e  f o u r  c a t e g o r i e s  o f  s o l d i e r  j o b  
p e r f o r m a n c e  r e c e i v e d  by Angof f  " a c c e p t s "  and A ngof f  " r e j e c t s "  was  made. 
From t h e  a p p l l < . „ ? i o n  o f  t h e  _ t - t e s t  i t  was  d e t e r m i n e d  t h e r e  w e re  s t a t i s ­
t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  s c o r e s  f o r  t h r e e  o f  f o u r  c a t e ­
g o r i e s  o f  s o l d i e r  J o b  p e r f o r m a n c e :  £  ■ 3 . 6 1 ,  £ < . 0 0 1  ( t e c h n i c a l  knowl­
e d g e / s k i l l ) ;  t  -  3 . 2 1 ,  £ < . 0 0 2  ( e f f o r t )  ; and  £  -  2 . 5 3 ,  £ < . 0 1 3  { f o l l o w ­
i n g  r e g u l a t i o n s  and o r d e r s ) .
On t h e  b a s i s  o f  t h e  r  v a l u e s  and  t  v a l u e s  o b t a i n e d ,  t h e  n u l l  
h y p o t h e s i s  w a s  r e j e c t e d .  The s t u d y  c o n c l u d e d  t h e r e  was a d i f f e r e n c e  i n  
t h e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  c l a s s r o o m  t e a t  s c o r e s  and  s u p e r v i s o r y  
r a t i n g  s c o r e s  a s  w e l l  a& a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means o f  s u ­
p e r v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  by A n g o f f  " a c c e p t s "  a n d  A n g o f f  
" r e j e c t s . "
F o r  H y p o t h e s i s  5 ,  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e ­
t w e e n  c l a s s r o o m  t e s t  s c o r e s  and s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  f o r  
A n g o f f  " a c c e p t s "  and A ngof f  " r e j e c t s "  was a s s e s s e d ;  a l s o ,  t h e  t e s t  o f  
t h e  s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e  i n  t h e  means o f  t h e  s k i l l  q u a l i f i ­
c a t i o n  t e s t  s c o r e s  o f  t h e  two g ro u p s  o f  j o b  p e r f o r m e r s  was made.  T h i s
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a s s e s s m e n t  was b a s e d  on c l a s s r o o m  t e s t  s c o r e  r a n g e s  o f  92 t h r o u g h  100 
p e r c e n t  f o r  Angoff  " a c c e p t s "  and  85 t h r o u g h  91 p e r c e n t  f o r  Angof f  
" r e j e c t s . "  From t h e  a n a l y s i s  I t  was d e t e r m i n e d  t h a t  t h e  c o r r e l a t i o n  
c o e f f i c i e n t  f o r  t h e  Angoff  " a c c e p t s "  was s t a t i s t i c a l l y  s i g n i f i c a n t  
( r  -  . 3 6 8 6 ,  £ < . 0 0 5 ) ,  bu t  t h e  r  v a l u e  f o r  t h e  A n g o f f  " r e j e c t s "  was n o t  
s i g n i f i c a n t  {£ ■ . 3 1 4 0 ,  £ < . 1 0 9 ) .
The t e s t  f o r  s i g n i f i c a n c e  o f  d i f f e r e n c e  I n  t h e  means o f  t h e  
s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  r e c e i v e d  by  A n g o f f  " a c c e p t s "  and  A n g o f f  
" r e j e c t s "  was made. From t h e  a p p l i c a t i o n  o f  t h e  £ - t e s t  I t  was d e t e r ­
mined  t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means o f  t h e  s k i l l  
q u a l i f i c a t i o n  t e s t  s c o r e s  f o r  t h e  two c a t e g o r i e s  o f  J o b  p e r f o r m e r s  
( t  -  3 . 7 3 ,  £ <  . 0 0 1 ) .
On t h e  b a s i s  o f  t h e  £  v a l u e s  and ^  v a l u e s  o b t a i n e d ,  t h e  n u l l  
h y p o t h e s i s  was r e j e c t e d .  The s t u d y  c o n c l u d e d  t h e r e  was  a d i f f e r e n c e  i n  
t h e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i ­
c a t i o n  t e s t  s c o r e s  a s  w e l l  a s  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means of  
s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  r e c e i v e d  by A n g o f f  " a c c e p t a "  and A ngof f  
" r e j  e c t s . "
CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
This chapter d i s c u s s e s  the lack  o f  s u i t a b l e  c r i t e r i a  for  
v a l id a t in g  c r i t e r io n - r e f e r e n c e d  t e s ta ;  the theory baae r e l a t i v e  to  
c r i t e r io n - re fe r en ce d  t e s t  v a l i d a t i o n  and t e s t  c u t o f f  acore computation;  
the methodology for determining t e s t  content v a l i d i t y  and s e t t i n g  cu to f f  
scores  for c r i t e r io n - r e f e r e n c e d  t e a t s  using the e m p ir ica l ly  based Angoff 
c u t o f f  s c o r e - s e t t i n g  method; and the p r e d ic t iv e  v a l i d i t y  of  a CTiterion-  
referenced classroom t e s t  w ith  c u t o f f  scores  sa t  by the Angoff method 
and present method, based on the empir ical r e la t io n s h ip  between examinee 
t e s t  scores  achieved and t h e i r  job performance e f f e c t i v e n e s s ;  and makes 
recommendations for fu ture  research.  The fo l low ing  l i m i t a t i o n s  should 
be taken in to  account In the In terp re ta t io n  of  the r e s u l t s  o f  t h i s  
study: tea t  Item ju d g es ’ p o s s i b l e  lack  of  understanding nf the concept
o f  job performer minimal competency, lack o f  contro l  for maximum job 
time of  performers whose Job s k i l l s  were rated,  and the l im ite d  d ir e c t  
a p p l ic a t io n  of  the study f in d in gs  and recommendations to other  courses  
taught at the United S t a te s  Army Quartermaster School.
Prob lem
A r e l a t i v e l y  new method of a s s e s s in g  student achievement,  ca l led  
c r i t e r io n - re fe r en ce d  measurement, was developed to  a s s e s s  s tudent per­
formance based on a s p e c i f i c  c r i t e r i o n  or standard o f  performance and
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domain o f  b e h a v i o r .  T r a d i t i o n a l  m e a s u r e s  f o r  e s t i m a t i n g  t e s t  v a l i d i t y  
a r e  b a s e d  p r i m a r i l y  on v a r i a b i l i t y  among s t u d e n t  s c o r e s  and a r e ,  t h e r e ­
f o r e ,  a p p r o p r i a t e  f o r  n o r m - r e f e r e n c e d  measurem ent  b u t  n o t  f o r  c r i t e r i o n -  
r e f e r e n c e d  t e s t i n g  ( G r o n l u n d ,  19 6 5 ) .  Because  t h e r e  a r e  no s p e c i f i c  
b a s e s  f o r  s e t t i n g  t h e  i d e a l  l e v e l  o r  c u t o f f  s c o r e  f o r  a  c r i t e r i o n -  
r e f e r e n c e d  t e a t ,  t h i s  l e v e l  h a s  u s u a l l y  b e e n  s e t  a c c o r d i n g  t o  t h e  e x ­
p e c t a t i o n s  o f  t h e  t e a c h e r  o r  t h e  s c h o o l  ( S c a n n e l  & T r a c y ,  19 7 5 ) .  Swezey 
(1981)  n o t e d  t h a t  t h e  b a s i s  f o r  t h e  c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t  
model  l a  t o  d i s t i n g u i s h  m a s t e r s  f rom  n o n - m a s t e r s  on t h e i r  p e r f o r m a n c e  on  
t e s t s ,  t o  a v o id  a s s i g n i n g  an I n c o m p e t e n t  i n d i v i d u a l  t o  a c r i t i c a l  j o b  
and  t o  p r e c l u d e  h u g e  w a s t e s  o f  money ,  manpower,  and t i m e  t h a t  c o u l d  
o c c u r  i f  s t u d e n t s  w e r e  e r r o n e o u s l y  l a b e l e d .  S c a n n e l  and  T ra cy  (1975)  
s t r e s s e d  t h e  need f o r  a p r o c e d u r e  f o r  s e t t i n g  p r e c i s e  c u t o f f  s c o r e s  f o r  
c r i t e r i o n - r e f e r e n c e d  t e n t s .  Harasym  (1981)  n o t e d  t h e r e  a r e  p r o c e d u r e s  
a v a i l a b l e  f o r  s e t t i n g  t h e s e  s t a n d a r d s ,  b u t  l i t t l e  i s  known a b o u t  t h e i r  
c o n s i s t e n c y .  H a m b le to n  (1980)  c a l l e d  f o r  more e m p i r i c a l  I n v e s t i g a t i o n s  
i n t o  t h e  f a c t o r s  t o  b e  c o n s i d e r e d  I n  s e l e c t i n g  the  p r o p e t  s t a n d a r d -  
s e t t i n g  p r o c e d u r e  f o r  t e s t i n g .  The p r e s e n t  s t u d y  was c o n d u c t e d  to  
d e v e l o p  a  means t o  m e a s u r e  e x a m in e e  p e r f o r m a n c e  r e l a t i v e  t o  a  c l e a r l y  
d e f i n e d  c r i t e r i o n  ( c u t o f f  s c o r e )  and  domain o f  b e h a v i o r .
Review o f  L i t e r a t u r e  
Over  t h e  y e a r s  a u t h o r s  h a v e  a d v o c a t e d  t h e  u s e  o f  d i f f e r e n t  
m ethods  f o r  m e a s u r e m e n t  o f  s t u d e n t  p e r f o r m a n c e .  Haak ( i 9 6 0 )  r ecom ­
mended a s y s t e m a t i c  a d j u s t m e n t  o f  t h e  s t u d e n t ' s  sum m at ive  g r a d e  by a p ­
p l y i n g  a n  a d j u s t m e n t  f a c t o r  f o r  d e c i d i n g  t h e  a v e r a g e  g r a d e .  H i n e l y  
(1968)  o f f e r e d  a h a n d i c a p p i n g  f o r m u l a  f o r  c r e d i t i n g  t h e  s t u d e n t  w i t h
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p r o g r e s s  m ade ,  c a l c u l a t e d  a s  p a r t  o f  t h e  s t u d e n t ’ s  l a s t  t e a t  s c o r e .  Cox 
(1971) recommended an I n d e x  o f  d i s c r i m i n a t i o n  b a a e d  on  t h e  r e l a t i v e  num­
b e r  o f  s t u d e n t s  p a s s i n g  a n  I tem  a t  t h e  b e g i n n i n g  a nd  c o n c l u s i o n  o f  a  
u n i t  o f  i n s t r u c t i o n .  Popham (1971)  a s s e r t e d  t h e r e  w e re  c e r t a i n  t a s k s  
which m us t  be  p e r f o r m e d  t o  a v e r y  h i g h  l e v e l ,  a n d  w he re  s u c h  t a s k s  a r e  
c r i t i c a l  t h e  t e a t  s h o u l d  b e  c r i t e r i o n - r e f e r e n c e d .  G l a s e r  and  N i t k o  
(1971)  n o t e d  t h a t  a c r i t e r i o n - r e f e r e n c e d  t e s t  i s  " o n e  t h a t  l a  d e l i b e r ­
a t e l y  c o n s t r u c t e d  so a s  t o  y i e l d  m e a s u r e m e n t s  t h a t  a r e  d i r e c t l y  i n t e r ­
p r e t a b l e  i n  t e r m s  o f  s p e c i f i e d  p e r f o r m a n c e  s t a n d a r d s "  (p .  6 5 3 ) .  Andrews 
and Hecht  (1976 )  p o i n t e d  o u t  t h a t  m o s t  s t a n d a r d - s e t t i n g  m e t h o d s  f o r  
c r i t e r i o n - r e f e r e n c e d  m easu rem en t  a r e  d e s i g n e d  i n  r e l a t i o n  t o  minimum a c ­
c e p t a b l e  com pe tency  on t h e  p a r t  o f  t h e  e x a m in e e .
Many a u t h o r s  ( N e d e l s k y ,  1954;  A n g o f f ,  1 9 7 1 ;  E b e l ,  1972 ;  Z l e k y ,  
1973;  P ayne ,  1974;  Buck,  1975;  R o v l n e l l l  & H a m b le t o n ,  1976;  an d  Pophem, 
1981) have  c a l l e d  f o r  t h e  u s e  o f  e x p e r t  judgment  i n  v a l i d a t i n g  t e s t  
i t e m s  and s e t t i n g  c u t o f f  s c o r e s .  F o u r  t h e o r i s t s ,  N e d e l s k y  ( 1 9 5 4 ) ,
Angof f  ( 1 9 7 1 ) ,  Ebe l  ( 1 9 7 2 ) ,  and J a e g e r  ( 1 9 7 8 ) ,  p r o v i d e d  m e t h o d o l o g i e s  
f o r  d e t e r m i n i n g  c o n t e n t  v a l i d i t y  and e s t a b l i s h i n g  t e s t  c u t o f f  s c o r e s  
u s i n g  c o n t e n t  j u d g e s .
Andrews  and H ech t  (1976)  c o m p a r e d  the  E b e l  and N e d e l s k y  m e t h o d s ,  
u s i n g  m u l t i p l e - c h o i c e  q u e s t i o n s  from a n a t i o n a l l y  a d m i n i s t e r e d  h e a l t h  
p r o f e s s i o n s '  e x a m i n a t i o n .  Prom t h e  s t u d y  i t  was  c o n c l u d e d  t h a t  t h e  d i f ­
f e r e n t  g r o u p s  o f  Jud g e s  s e t  s i m i l a r  s t a n d a r d s  f o r  t h e  same t e a t  b u t  t h e  
two p r o c e d u r e s  y i e l d e d  s i g n i f i c a n t l y  d i f f e r e n t  p a s s i n g  s c o r e s .  P o g g l o ,  
G l a s n a p ,  and E r o s  ( 1 9 8 0  compared  t h e  A n g o f f ,  E b e l ,  and  N e d e l s k y  m e t h ­
o d s ,  I n c l u d i n g  r e l i a b i l i t i e s  and v a l i d i t i e s  o f  t h e  J u d g e s '  r a t i n g s .
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The c o m p a r i s o n s ,  w h ic h  i n v o l v e d  10 r e a d i n g  and  m a t h e m a t i c s  t e s t s  f o r  
g r a d e  l e v e l s  2 ,  4 ,  6 ,  8 ,  and  11 ,  p r o d u c e d  g r e a t e r  v a r i a b i l i t y  I n  r a t i n g s  
among t h e  t e s t a  f o r  t h e  A n g o f f  m e thod .  The Ebe l  m e thod  p r o d u c e d  th e  
h i g h e s t  s c o r e  i n  m os t  caHea u s i n g  means a s  t h e  s t a n d a r d .  The Nede l sky  
method  p r o d u c e d  t h e  h i g h e s t  a g r e e m e n t  c o e f f i c i e n t  b e t w e e n  p a s s i n g  s c o r e s  
and t e a t  r e s u l t s *  C r o s s ,  I m p a r a ,  F r a r y ,  and  J a e g e r  (1984)  d e s c r i b e d  a 
1982 p i l o t  s t u d y  w h i c h  com pared  t h e  J a e g e r ,  N e d e l s k y ,  and  A ngof f  m ethods  
i n  d e t e r m i n i n g  t h e  v a l i d i t y  o f  u s i n g  t h e  N a t i o n a l  T e a c h e r  E x a m in a t i o n s  
f o r  i n i t i a l  c e r t i f i c a t J o n  o f  t e a c h e r s  i n  t h e  s t a t e  o f  V i r g i n i a *  From 
t h e  s t u d y  i t  was  c o n c l u d e d  t h a t  t h e  A ngof f  j u d g m e n t s  s u r p a s s e d  t h o s e  
p r o d u c e d  hy t h e  o t h e r  m e t h o d s .  C r o s s  ( 1 9 8 2 ,  1984)  r e p o r t e d  on a  tw o-  
p h a s e  s t u d y  o f  t h e  A ng o f f  m e thod  f o r  u s e  i n  d e t e r m i n i n g  t h e  v a l i d i t y  o f  
u s i n g  t h e  N a t i o n a l  T e a c h e r  E x a m i n a t i o n s  f o r  c e r t i f y i n g  e n t r y - l e v e l  
t e a c h e r s  i n  V i r g i n i a .  The s t u d y  r e p o r t e d  v a l i d i t y  e s t i m a t e s  f o r  c o re  
b a t t e r y  t e s t s  r a n g i n g  f rom  s t r o n g  t o  s u b s t a n t i a l ,  w h i l e  t h e  e s t i m a t e s  
f o r  t h e  a r e a  e x a m i n a t i o n s  r a n g e d  f rom  s t r o n g  t o  m o d e r a t e .  The s t u d y  
c o n c l u d e d  t h a t  t h e  t e s t  c u t o f f  s c o r e s  c o u l d  be  u s e d  t o  m e a s u r e  a c c u ­
r a t e l y  and  r e l i a b l y  t h e  minimum c o m pe tenc y  o f  t h e  e x a m i n e e .  J a e g e r  and 
Busch (1984)  r e p o r t e d  on t h e  u s e  o f  t h e  J a e g e r  m ethod  f o r  d e t e r m i n i n g  
t h e  v a l i d i t y  and  a p p r o p r i a t e  s t a n d a r d s  f o r  Core B a t t e r y  T e s t s  1 and  I I  
o f  t h e  N a t i o n a l  TeacheT  E x a m i n a t i o n s  " f o r  s c r e e n i n g  a p p l i c a n t s  f o r  a d ­
m i s s i o n  t o  N o r th  C a r o l i n a ' s  t e a c h e r  e d u c a t i o n  p r o g r a m "  ( p .  3 ) .  The 
s t u d y  c o n c l u d e d  t h a t  t h e  l e v e l s  o f  r e l e v a n c e  f o r  t h e  v a r i o u s  t e a t s  
r a n g e d  from m a r g i n a l  t o  a c c e p t a b l e ,  t h a t  " c o n t i n u e d  u s e  o f  t h e  t e s t s  
demands an  o n g o i n g  p r o g ra m  o f  r e v i e w  and  r e s e a r c h "  ( p ,  2 2 ) .
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Based on the  s t u d i e s  c o n d u c t e d ,  I t  has  b e e n  conc luded  t h a t  
r e l i a b l e  e x a m i n a t i o n  s t a n d a r d s  c o u l d  be  s e t  by em ploy ing  the  j u d g m e n ts  
of  p r a c t i t i o n e r s *  The J udgm e n ts  a r e  s u b j e c t i v e  and  t h e  e v a l u a t i o n  o u t ­
come I s  dependen t  upon t h e  s t a n d a r d - s e t t i n g  p r o c e d u r e  u s e d .  A c c o r d in g  
t o  Van Per  L inden  ( 1 9 8 2 ) ,  " t h e  Angof f  . . . t e c h n i q u e  h a s  become one o f  
t h e  b e s t  known and w id e ly  u s e d  method o f  s t a n d a r d  s e t t i n g "  (p. 2 9 6 ) ,
M e thodo logy  
S tudy  Q u e s t i o n s
The p r e s e n t  p r o c e d u r e  f o r  v a l i d a t i n g  a c l a s s r o o m  t e s t  was  d e v e l ­
oped f o r  use  w i t h  n o r m - r e f e r e n c e d  t e s t i n g .  T h i s  s t u d y  h a s  examined  an 
e m p i r i c a l  means t o  s e t  p e r f o r m a n c e  s t a n d a r d s ,  o r  t e a t  c u t o f f  s c o r e s ,  f o r  
c r i t e r i o n - r e f e r e n c e d  c l a s s r o o m  t e s t s ,  u t i l i z i n g  t h e  Angoff  c u t o f f  s c o r e -  
s e t t l n g  method.  I t  h a s  a l s o  a d d r e s s e d  t h e  f o l l o w i n g  r e s e a r c h  q u e s t i o n s :
1, What a r e  t h e  l e v e l  o f  i n t r a g r o u p  v a r i a b i l i t y  and t h e  
d i f f e r e n c e  i n  t h e  i n t e r r a t e r  r e l i a b i l i t y  e s t i m a t e s  
o f  i n s t r u c t o r s  and jo b  s p e c i a l i s t s  I n  t h e i r  a s s e s s ­
ment  o f  t h e  minimum p a s s i n g  s c o r e  f o r  a  c r i t e r i o n -  
r e f e r e n c e d  c l a s s r o o m  t e s t ?
2.  What i s  t h e  r e l a t i o n s h i p  o f  j o b  e f f e c t i v e n e s s  
( s u p e r v i s o r y  r a t i n g  and s k i l l  q u a l i f i c a t i o n  t e s t  
s c o r e s )  t o  c l a s s r o o m  t e a t  c u t o f f  s c o r e s  f o r  two 
g ro u p s  o f  j o b  p e r f o r m e r s  whose c r i t e r i o n - r e f e r e n c e d  
t e s t  c u t o f f  s c o r e s  were s e t  by an e m p i r i c a l l y  ba s ed  
method and t h e  p r e s e n t  m e thod  founded on i n s t r u c t o r  
c onsensus?
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T e s t  C o n t e n t  V a l i d i t y  A s s e s s m e n t  
R e l a t i v e  e m p h a s i s  a s s e s s m e n t
The f i r s t  a s s e s s m e n t  o f  t e s t  c o n t e n t  v a l i d i t y  was made by 
c o m p u t in g  an  i n d i c e s  o f  r e l a t i v e  e m p h a s i s  f o r  e a c h  t e s t  c o n t e n t  t o p i c .  
E i g h t  random ly  s e l e c t e d  f a c u l t y  members  a s s e s s e d  t h e  c o r r e s p o n d e n c e  
b e t w e e n  t h e  c o u r s e  c u r r i c u l u m  a n d  t h e  t e s t  c o n t e n t  t o p i c s ,  s p e c i f y i n g  
w h e t h e r  t h e  e m p h a s i s  i n  t h e  c u r r i c u l u m  was  t h e  " s a m e , "  " m o re , "  o r  " l e s s "  
t h a n  t h e  e m p h a s i s  i n  Che t e s t .  The p r o p o r t i o n  o f  t h e  r e v i e w e r s  who 
s e l e c t e d  e a c h  o p t i o n  was c a l c u l a t e d  f o r  e a c h  t e s t  t o p i c *  These p r o p o r ­
t i o n s  w e r e ,  i n  t u r n ,  m u l t i p l i e d  by t h e  p e r c e n t  o f  t h e  i t e m s  on t h e  t e s t  
d e v o t e d  t o  e a c h  t o p i c .  The p r o d u c t s  w e r e  summed, p r o v i d i n g  a w e i g h t e d  
I n d e x  i n  t h e  r a n g e  o f  0 t o  100 w h i c h  shows t h e  r e l a t i v e  emphas is  g i v e n  
t o  e a c h  t o p i c  and  t h e  o v e r a l l  t e s t *
The e m p h a s i s  e s t i m a t e s  f o r  t h e  I n d i v i d u a l  t e s t  t o p i c s  r e v e a l e d  
t h a t  two o f  t h e  t e s t  t o p i c s  a r e  g i v e n  s i g n i f i c a n t l y  more em phas i s  i n  t h e  
c u r r i c u l u m  t h a n  i n  t h e  t e s t ,  a s  shown i n  T a b l e  1 ,  p a g e  52.  The i n d i c e s  
f o r  t h e  o v e r a l l  t e s t  r e v e a l e d  a r e l a t i v e  e m p h a s i s  o f  76 ,01  f o r  t h e  
"Barne" c a t e g o r y ,  9 . 2 4  f o r  t h e  "m ore "  c a t e g o r y ,  and  1 4 .7 5  f o r  t h e  " l e s s "  
c a t e g o r y ,  a s  shown I n  T a b l e  2 ,  p a g e  53* A n a l y s i s  o f  t h e s e  r e s u l t s  r e ­
v e a l e d  a d i f f e r e n c e  o f  5 .51  b e t w e e n  t h e  " m o re "  and " l e s s "  I n d i c e s  f o r  
t h e  o v e r a l l  t e s t s .  A c c o r d i n g  t o  C r o s s  ( 1 9 8 2 ) ,  a ( n o r m - r e f e r e n c e d  1 t e s t  
i s  I d e n t i f i e d  f o r  f u r t h e r  s t u d y  " i f  t h e  ' l e s s ’ i n d e x  e x c e e d s  2 5 ,  o r  
, , . i f  t h e  ' l e s e 1 I n d e x  e x c e e d s  t h e  ' m o r e '  I n d e x  by 5 p o i n t s  o r  more" 
( p .  7 3 ) .  The U, S. Army Q u a r t e r m a s t e r  S c h o o l ’ s s t a n d a r d  f o r  c r i t e r i o n -  
r e f e r e n c e d  t e s t s  c a l l s  f o r  a  p e r f e c t  c o r r e s p o n d e n c e  b e tw e e n  the  c u r r i c ­
ulum and t h e  t e a t .  B a se d  on  t h e  I n d i c e s  c o m p u t e d ,  t h e r e  l e  a s t r o n g
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i n d i c a t i o n  t h a t  t h e  c o u r s e  embodies  some m a t e r i a l  t h a t  i s  no t  covered by 
t h e  t e s t ,  r a i s i n g  some d o u b t  c o n c e r n i n g  t h e  t e s t ' s  c o n t e n t  v a l i d i t y .
The r e s u l t s  a l s o  i n d i c a t e  t h a t  t h e  t e a t  c o n t a i n s  some m a t e r i a l  t h a t  was 
n o t  t a u g h t  i n  t h e  c o u r s e ,  t h e r e b y  t h r e a t e n i n g  t h e  I n s t r u c t i o n a l  v a l i d i t y  
o f  t h e  c o u r s e  c o n t e n t .  S i n c e  c u r r i c u l a r  v a l i d i t y  and I n s t r u c t i o n a l  
v a l i d i t y  a r e  two k i n d s  o f  e v i d e n c e  o f  t e s t  c o n t e n t  v a l i d i t y ,  t h e s e  
f i n d i n g s  i n d i c a t e  t h e r e  i s  a need t o  enhance t h e  c o r r e spondenc e  between 
t h e  c u r r i c u l u m  and t h e  t e s t .
J o b  r e l e v a n c e  a s s e s s m e n t
The s e c o n d  s t e p  i n  d e t e r m i n i n g  t e s t  c o n t e n t  v a l i d i t y  concerned  
t h e  a s s e s s m e n t  o f  t h e  Job  r e l e v a n c e  o f  each  t e s t  Item.  For  t h i s  a s s e s s ­
m e n t ,  a  g r o u p  o f  7? t e s t  i t e m  J u d g e s ,  c om pr i se d  o f  36 I n s t r u c t o r s  from 
t h e  f a c u l t y  o f  t h e  U, S, Army Q u a r t e r m a s t e r  Schoo l  and 36 Job s p e c i a l ­
i s t s  f r o m  Army u n i t s  i n  Germany and t h e  C o n t i n e n t a l  Un i t ed  S t a t e s ,  e s t i ­
m a te d  t h e  j o b  r e l e v a n c e  o f  e a c h  t e s t  i t e m  o f  t h e  3fl0-item> c r i t e r i o n -  
r e f e r e n c e d ,  e n d - o f - c o u r a e  c o m p r e h e n s iv e  t e s t  f o r  t h e  Equipment  Records 
and P a r t e  S p e c i a l i s t  C o u r s e .  Us ing  a 4 - p o i n t  r a t i n g  s c a l e ,  ea ch  Judge 
a s s e s s e d  w h e t h e r  t h e  i t e m  was e q u a l  t o  1 ( n o t  r e l e v a n t )  , 2 ( q u e s t i o n ­
a b l e )  , 3 ( I m p o r t a n t ) ,  o r  4 ( c r u c i a l ) .  Any q u e s t i o n  w i th  an  a v e r a g e  r e l ­
e v a n c e  r a t i n g  o f  2 , 2 5  o r  be low  r e c e i v e d  a v a l u e  o f  i e r o  i n  the  mini  mum 
p a s s i n g  s c o r e  c o m p u t a t i o n .
The  a v e r a g e  r e l e v a n c e  e s t i m a t e  f o r  each  i t e m  exc eeded  t h e  m in i ­
mum a c c e p t a b l e  r e l e v a n c e  v a l u e  o f  2 . 2 5 .  The r a n g e  o f  a v e r a g e  r e l e v a n c e  
v a l u e s  f o r  a l l  r a t e r s  a c r o s s  a l l  t e s t  i t e m s  was 3,042  t o  3 . 8 3 3 ,  a sp read  
o f  , 7 9 1 .  Based  on t h e  a v e r a g e  r e l e v a n c e  v a l u e s ,  368 of  38Q t e s t  I t em s ,
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o r  9 6 . 8 4  p e r c e n t  o f  t h e  t e s t ,  f e l l  I n t o  the  3 . 3 0 0  to  3 , 9 0 0  r e l e v a n c e  
r a n g e ,  a s  shown In  T a b l e  3 ,  page  56 .  O v e r a l l ,  a s t r o n g  r e l a t i o n s h i p  
e x i s t s  be tw e en  t h e  t e s t  I tems  and t h e  domain o f  knowledge  t h a t  t h e  
e n t r y - l e v e l  Equ ipm en t  Records  and P a r t s  S p e c i a l i s t  s h o u l d  p o s s e s s .
T hese  r e s u l t s  c o n f i r m  t h e  v a l i d i t y  o f  the  t e a t  i t e m s  i n v o l v e d  i n  t h e  
h i g h  " l e s s "  i n d ex  I n  t h e  I n d i c e s  o f  r e l a t i v e  e m p h a s i s  e s t l m a t e B  f o r  
t h e  c o u r s e  and  t h e  t e s t .  From t h i s  f i n d i n g  i t  i s  c o n c lu d e d  t h a t  t h e  
h i g h e r  l e v e l  o f  c o r r e s p o n d e n c e  b e tw e e n  c o u r s e  c o n t e n t  and t e s t  s h o u ld  
be a c h i e v e d  by r e v i s i n g  t h e  c o u r s e  c o n t e n t ,  n o t  t h e  t e s t .
T e s t  C u t o f f  Score  C om pu ta t ion  
A raw s c o r e  p e r f o r m a n c e  s t a n d a r d  was computed u s i n g  t h e  j u d g e s  
(n -  7?)  p r o b a b i l i t y  e s t i m a t e s  t h a t  a m i n i m a l l y  com pe ten t  i n d i v i d u a l  
would be  a b l e  t o  a n s w e r  each  q u e s t i o n  c o r r e c t l y  w i t h o u t  g u e s s i n g .  U s in g  
a l - t o - 1 0  s c a l e ,  e a c h  Judge  r e n d e r e d  a p r o b a b i l i t y  e s t i m a t e  f o r  e a c h  o f  
t h e  380  i t e m s  on t h e  t e s t .  The j u d g e s '  p r o b a b i l i t y  e s t i m a t e s  were  co n ­
v e r t e d  t o  p r o b a b i l i t y  v a l u e s  and summed and a v e r a g e d ,  y i e l d i n g  a raw 
s c o r e  p e r f o r m a n c e  s t a n d a r d  o f  3 4 9 . 2 5 ,  w i th  a s t a n d a r d  d e v i a t i o n  o f  17 ,44  
and an  I n t e r r a t e r  r e l i a b i l i t y  c o r r e l a t i o n  c o e f f i c i e n t  o f  . 7 8 0  b a s e d  on 
t h e  J u d g e s '  a v e r a g e  r a t i n g s  on  t h e  I n d i v i d u a l  t e s t  i t e m s .  The  raw s c o r e  
s t a n d a r d  w as ,  In  t u r n ,  c o n v e r t e d  t o  a p e r c e n t a g e  s c o r e  s t a n d a r d  b e c a u s e  
the  U, S. Army Q u a r t e r m a s t e r  S c h o o l ' a  g r a d i n g  sys tem  i s  b a s e d  on p e r ­
c e n t a g e  s c o r e s .  The p e r c e n t a g e  s c o r e  s t a n d a r d  c a l c u l a t e d  was 9 1 . 9 1 ,  
rounded  t o  92 p e r c e n t ,  w i t h  a s t a n d a r d  d e v i a t i o n  o f  4 . 5 9  and  a n  l n t e r ­
r a t e r  r e l i a b i l i t y  c o r r e l a t i o n  c o e f f i c i e n t  o f  . 7 8 0  f o r  t h e  j u d g e s 1 a v e r ­
age r a t i n g s  on I n d i v i d u a l  i t e m s ,  t h e  same a s  t h e  c o e f f i c i e n t  f o r  t h e  raw 
s c o r e  s t a n d a r d  c o m p u t a t i o n .
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The p e r c e n t a g e  s c o r e  s t a n d a r d  v a s  a d j u s t e d  f o r  p o s s i b l e  c h a n c e  
e r r o r  I n  t h e  s c o r e  c o m p u t a t i o n  t o  p r e c l u d e  t h e  p o s s i b l e  l a b e l i n g  o f  a  
m a s t e r  a s  a  n o n - m a s t e r .  The c h a n c e  e r r o r ,  l a b e l e d  c o m p o s i t e  s t a n d a r d  
e r r o r ,  c o n s i s t e d  o f  s a m p l i n g  e r r o r  a s s o c i a t e d  w i t h  t h e  s e l e c t i o n  o f  t h e  
t e s t  I t e m  j u d g e s  and  m easu rem en t  e r r o r  w h ic h  c o n c e r n e d  t h e  p e r f o r m a n c e  
o f  t h e  e x a m i n e e .  The s a m p l in g  e r r o r  was c a l c u l a t e d  a t  , 5 4  p e r c e n t .  The 
m e a s u r e m e n t  e r r o r  was 1 .8 97  p e r c e n t .  The c o m p o s i t e  s t a n d a r d  e r r o r  was 
t h e r e f o r e  1 , 9 7  p e r c e n t .  The a d j u s t e d  p e r c e n t a g e  s c o r e  s t a n d a r d s ,  ba a e d  
on  o n e ,  t w o ,  and t h r e a  s t a n d a r d  e r r o r s ,  a r e  8 9 . 9 4 ,  8 7 . 9 7 ,  and 8 6 , 0 0 ,  
r o u n d e d  t o  9 0 ,  8 8 ,  and 86 p e r c e n t s ,  r e s p e c t i v e l y .
From t h i s  s t u d y  I t  was c o n c l u d e d  t h e r e  i s  a s i g n i f i c a n t  d i f f e r ­
e n c e  i n  t h e  t e s t  c u t o f f  s c o r e s  s e t  by t h e  A n g o f f  m ethod  (92 p e r c e n t )  
and  p r e s e n t  c u t o f f  s c o r e - s o t t i n g  m ethod  (85  p e r c e n t ) .  The p o s s i b i l i t y  
t h e r e f o r e  e x i s t s  t h a t  some c o u r s e  g r a d u a t e s  h a v e  b e e n  m i s l a b e l e d  c on ­
c e r n i n g  t h e  l e v e l  o f  j o b  e n t r y  s k i l l s  w h i c h  t h e y  p o a a e s a .
S t u d e n t  a t t r i t i o n  r a t e s  f o r  c a l e n d a r  y e a r  1985 ,  b a s e d  on t h e  
d e r i v e d  p e r c e n t a g e  s c o r e  s t a n d a r d  o f  92 p e r c e n t  and  a d j u s t m e n t s  f o r  o n e ,  
t w o ,  and  t h r e e  s t a n d a r d  e r r o r s ,  a s  shown i n  T a b l e  11 ,  p a g e  70 ,  f o l l o w :  
800 s t u d e n t s ,  o r  3 6 , 6 0  p e r c e n t  o f  t h e  a n n u a l  e n r o l l m e n t ,  would h a v e  
f a i l e d  t h e  c o u r s e  b a s e d  on t h e  d e r i v e d  p e r c e n t a g e  s c o r e  s t a n d a r d  o f  92;  
447 s t u d e n t s ,  o r  2 0 , 4 5  p e r c e n t  o f  t h e  a n n u a l  e n r o l l m e n t ,  would h a v e  
f a i l e d  t h e  c o u r s e  I f  t h e  d e r i v e d  p a s s i n g  s c o r e  w e re  a d j u s t e d  f o r  one  
s t a n d a r d  e r r o r ;  196 s t u d e n t s ,  o r  8 . 9 7  p e r c e n t  o f  t h e  a n n u a l  e n r o l l m e n t ,  
w ou ld  h a v e  f a i l e d  t h e  c o u r s e  i f  t h e  d e r i v e d  p a s s i n g  s c o r e  were  a d j u s t e d  
f o r  two s t a n d a r d  e r r o r s ;  and  13 s t u d e n t s ,  o r  . 5 9  p e r c e n t  o f  t h e  a n n u a l
126
e n r o l l m e n t ,  would have  f a i l e d  t h e  c o u r s e  I f  t h e  d e r i v e d  p a s s i n g  s c o r e  
w e re  a d j u s t e d  f o r  t h r e e  s t a n d a r d  e r r o r s .
A p p l i c a t i o n  o f  t h e  new p e r f o r m a n c e  s t a n d a r d  and any  a d j u s t m e n t  
t o  t h e  s t a n d a r d  t o  c o m p e n s a te  f o r  p o s s i b l e  c h a n c e  e r r o r  s hou ld  be made 
o n l y  a f t e r  c a r e f u l  c o n s i d e r a t i o n  o f  t h e  p r e d i c t i v e  v a l i d i t y  m easu rem en t  
o f  t h e  t e a t .  T h i s  s u b j e c t  I s  p r e s e n t e d  In t h e  d i s c u s s i o n  o f  H y p o t h e s e s  
I t h r o u g h  5 which f o l l o w s .
H u l l  H y p o t h e s e s
T h i s  s tu d y  e xam ined  t h e  means t o  a s s e s s  e m p i r i c a l l y  t h e  v a l i d ­
i t y  o f  a  c r i t e r i o n - r e f e r e n c e d  t e s t .  T r a d i t i o n a l  m e a s u r e s  f o r  e s t i m a t ­
in g  t e a t  v a l i d i t y  a r e  b a a e d  p r i m a r i l y  on v a r i a b i l i t y  among s t u d e n t  
s c o r e s ,  a n d  th e y  a r e  t h e r e f o r e  i n a p p r o p r i a t e  foT c r i t e r i o n - r e f e r e n c e d  
t e s t i n g  ( G r o n lu n d ,  1 9 8 5 ) .  Because  t h e r e  a r e  no s p e c i f i c  b a s e s  f o r  s e t ­
t i n g  t h e  c u t o f f  s c o r e  f o r  a c r i t e r i o n - r e f e r e n c e d  t e s t ,  t h e  s t a n d a r d  b a a  
u s u a l l y  b e e n  s e t  a c c o r d i n g  to  t h e  e x p e c t a t i o n s  o f  t h e  t e a c h e r  o r  t h e  
s c h o o l  ( S c a n n e l  A T r a c y ,  1975) .  The f o l l o w i n g  n u l l  h y p o t h e s e s  c o n c e r n  
i n t r a g r o u p  v a r i a b i l i t y  o f  p r o b a b i l i t y  e s t i m a t e s  o f  t e s t  i t e m  j u d g e s ,  
i n t e r r a t e r  r e l i a b i l i t y  o f  t h e  j u d g e s '  e s t i m a t e s ,  a n d  t h e  p r e d i c t i v e  
v a l i d i t y  o f  a c r i t e r i o n - r e f e r e n c e d  c l a s s r o o m  t e s t  w i t h  c u t o f f  s c o r e s  
s e t  by t h e  Angof f  m e thod  and t h e  p r e s e n t  m e thod .  Each h y p o t h e s i s  was 
t e s t e d  f o r  s i g n i f i c a n c e  a t  £ < . 0 5 .
H yp o th ea la  1
T h i s  t w o - p a r t  h y p o t h e s i s  s t a t e s  t h e r e  w i l l  b e  no s i g n i f i c a n t  
d i f f e r e n c e  i n  i n t r a g r o u p  v a r i a b i l i t y  o f  t h e  p r o b a b i l i t y  e s t i m a t e s  by 
i n s t r u c t o r s  and Job  s p e c i a l i s t s  I n  t h e i r  a s s e s s m e n t  o f  t h e  minimum p a s s ­
i n g  s c o r e  f o r  a  c r i t e r i o n - r e f e r e n c e d  c l a s s r o o m  t e s t ;  and t h e  i n t e r r a t e r
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r e l i a b i l i t y  o f  I n s t r u c t o r s 1 and J o b  s p e c i a l i s t s 1 p r o b a b i l i t y  J u d g m e n t s  
w i l l  n o t  be s t a t i s t i c a l l y  s i g n i f i c a n t .  From t h e  s t a t i s t i c a l  a n a l y s i s  
o f  t h e  pe r fo rm a nc e  o f  t h e  t e a t  i t e m  J u d g e s ,  P a r t s  1 and  2 o f  t h i s  h y ­
p o t h e s i s  were r e j e c t e d .
1. A two-way a n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  t h e r e  was s i g n i f i ­
c a n t  i n t r a g r o u p  v a r i a b i l i t y  i n  t h e  p r o b a b i l i t y  e s t i m a t e s  r e n d e r e d  by  t h e  
j u d g e s .  The a n a l y s i s  r e s u l t e d  i n  a n  F r a t i o  o f  4 ,5 4 2  w i t h  379 and 71 
d e g r e e s  o f  f reedom.  The d i f f e r e n c e  was s i g n i f i c a n t  a t  £ < , 0 0 0 0 1 .  The 
s t u d y  conc luded  t h a t  t h e  b a c k g ro u n d s  and e x p e r i e n c e s  o f  t h e  a l l  r a t e r  
c a t e g o r y  o f  t e s t  i t e m  J u d g e s  a f f e c t e d  s i g n i f i c a n t l y  t h e i r  e s t i m a t e s  
c o n c e r n i n g  the  c a p a b i l i t y  o f  a m i n i m a l l y  c o m p e t e n t  j o b  p e r f o r m e r .  T h i s  
f i n d i n g  i n d i c a t e d  t h e r e  was a good c r o s s - B e c t l o n  o f  p e r s o n n e l  i n  t e r m s  
o f  j o b  e x p e r i e n c e  i n v o l v e d  i n  t h i s  s t u d y  and b e c a u s e  o f  t h e  b r o a d  s p e c ­
t rum o f  e x p e r i e n c e  v a l i d  s a m p le s  w e r e  e v i d e n t .
2. The i n t e r r a t e r  r e l i a b i l i t y  c o e f f i c i e n t  o f  c o r r e l a t i o n  o b ­
t a i n e d  f o r  t h e  p e r f o r m a n c e  o f  t h e  a l l  r a t e r  c a t e g o r y  o f  t e s t  i t e m  
J u d g e s ,  which r e f l e c t s  t h e  e x t e n t  t o  which t h e  p r o b a b i l i t y  e s t i m a t e s  
c o v a ry  ( c o r r e l a t e )  a c r o s s  I t e m s  and  among r e v i e w e r s ,  was  . 7 8 0 ,  s i g n i f i ­
c a n t  a t  £ < , 0 1 .  The 95 p e r c e n t  c o n f i d e n c e  l i m i t s  o b t a i n e d  f o r  t h e  z_ 
v a l u e  o f  ,780 were  .72  and . 8 3 .  I t  can  be  a s s e r t e d  w i t h  95 p e r c e n t  
c o n f i d e n c e  t h a t  t h e  p o p u l a t i o n  v a l u e  l i e s  w i t h i n  t h e s e  H a l t s .  T h i s  
s tu d y  conc luded  t h e r e  I s  a  h i g h  d e g r e e  o f  i n t e r r a t e r  r e l i a b i l i t y  among 
t h e  i n s t r u c t o r  and j o b  s p e c i a l i s t  p a n e l  members  i n  t h e i r  a s s e s s m e n t  o f  
t h e  J o b  s k i l l s  o f  a m i n i m a l l y  c o m p e te n t  Job  p e r f o r m e r .  S p e c i f i c a l l y ,  
t h e r e  i s  a chance  t h a t  19 o u t  o f  20 p a n e l  r e s u l t s  w i t h  a c o r r e l a t i o n  
c o e f f i c i e n t  o f  .780  would f a l l  w i t h i n  t h e  c a l c u l a t e d  c o n f i d e n c e  l i m i t s .
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Based on  t h e  i n t e r r a t a r  r e l i a b i l i t y  c o e f f i c i e n t  o b t a i n e d ]  i t  has con­
c l u d e d  t h a t  t h e  c o n c e p t  o f  m in im a l  c o m p e t e n c e  was  u n d e r s t o o d  by t h e  
p a n e l  m em bers ,  t h a t  j o b  s p e c i a l i s t s  w e r e  t e c h n i c a l l y  c o m p e t e n t  t o  s e r v e  
a s  t e s t  i t e m  J u d g e s ,  and t h a t  t h e  r e s u l t s  h a v e  a h i g h  d e g r e e  o f  c r e d i ­
b i l i t y .
H y p o t h e s i s  2
T h i s  t w o - p a r t  h y p o t h e s i s  s t a t e s  t h e r e  w i l l  be no d i f f e r e n c e  In  
t h e  c o r r e l a t i o n  b e tw e e n  c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  
s c o r e s  o f  j o b  p e r f o r m e r s  whose  c l a s s r o o m  t e s t  c u t o f f  s c o r e s  were s e t  by 
t h e  A n g o f f  m e th o d  and t h e  p r e s e n t  m e t h o d .  P a r t  1 a s s e s s e d  t h e  s t r e n g t h  
o f  t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  t h e  c l a s s r o o m  t e s t  s c o r e s  and  th e  
s u p e r v i s o r y  r a t i n g  s c o r e s  o f  J o b  p e r f o r m e r s  who r e c e i v e d  a t e s t  s c o r e  i n  
t h e  r a n g e  o f  92 t h r o u g h  100 p e r c e n t ,  b a s e d  on t h e  A n g o f f  s c o r e - s e t t i n g  
m e t h o d .  P a r t  2 a s s e s s e d  t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  t h e  c l a s s r o o m  
t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  o f  j o b  p e r f o r m e r s  who r e c e i v e d  
s  t e a t  s c o r e  i n  t h e  r a n g e  o f  85 t h r o u g h  100 p e r c e n t ,  b a s e d  on t h e  p r e s ­
e n t  s c o r e - s e t t i n g  m e thod .  T h i s  h y p o t h e s i s  t e s t e d  t h e  r e l a t i o n s h i p  b e ­
tw een  c l a s s r o o m  t e s t  s c o r e s  and s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n i n g  
f o u r  a r e a s  o f  Job  p e r f o r m a n c e ;  t e c h n i c a l  k n o w l e d g e / s k i l l , e f f o r t ,  f o l ­
l o w in g  r e g u l a t i o n s  and o r d e r s ,  and  m a i n t a i n i n g  a s s i g n e d  e q u ip m e n t .  A 
d e s c r i p t i o n  o f  t h e  v a r i a b l e  l a b e l s  f o r  t h e  two s c o r e - s e t t i n g  m e thods  and  
t h e  f o u r  a r e a s  o f  Job  p e r f o r m a n c e  I s  p r e s e n t e d  I n  C h a r t  2 ,  p a g e  86.
T h i s  h y p o t h e s i s  was  n o t  t e s t e d  s t a t i s t i c a l l y  i n  t h e  c l a s s i c a l  
s e n s e .  I n s t e a d ,  i t  a s s e s s e d  t h e  s i m i l a r i t y  o f  t h e  c o r r e l a t i o n s  o f  t e s t  
s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  b a s e d  on t h e  two s c o r e - s e t t i n g  
m e t h o d s  by c o m p a r in g  t h e  r e l a t i v e  s i z e s  o f  t h e  s e t s  o f  r ’ s .  Rased on
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t h e  m a g n i tu d e  o f  t h e  d i f f e r e n c e  b e tw e en  t h e  s e t s  o f  c o r r e l a t i o n  c o e f f i ­
c i e n t s  f o r  each  a r e a  o f  J o b  p e r f o r m a n c e ,  t h i s  h y p o t h e s i s  was  r e j e c t e d .
1. The P e a r s o n  P roduc t-M oment  c o r r e l a t i o n  c o e f f i c i e n t s  o b t a i n e d  
f o r  P a r t  1 o f  t h i s  h y p o t h e s i s  I n d i c a t e d  t h a t  t h e  l i n e a r  r e l a t i o n s h i p s  o f  
t h e  A n g o f f - d e r i v e d  s c o r e s  and t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  f o r  t h e  f o u r  
a r e a s  o f  j o b  p e r f o r m a n c e  w e r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  £ <  , 0 0 1 ,
The r  v a l u e s  o b t a i n e d  w e re  .8 7 2 4  (AACTS w i t h  AASRSl) , .6 8 4 1  (AACTS 
w i t h  AASPS2), .6728 (AACTS w i t h  AASRS3), a n d  .6543 (AACTS w i t h  AASRS4).
2 ,  The P e a r s o n  P roduc t-M oment  c o r r e l a t i o n  c o e f f i c i e n t s  o b t a i n e d  
f o r  P a r t  2 o f  the  t e s t  o f  t h i s  h y p o t h e s i s  I n d i c a t e d  t h a t  t h e  l i n e a r  
r e l a t i o n s h i p s  o f  t h e  c l a s s r o o m  t e s t  s c o r e s  and  t h e  s u p e r v i s o r y  r a t i n g  
s c a r e s  b a s e d  on the  p r e s e n t  c u t o f f  s c o r e - s e t t i n g  m ethod  w e re  s t a t i s t i ­
c a l l y  s i g n i f i c a n t .  The r e l a t i o n s h i p s  f o r  t h e  f i r s t  t h r e e  s e t s  o f  s c o r e s  
were  s i g n i f i c a n t  a t  £ < , 0 0 1 ,  The r e l a t i o n s h i p  f o r  t h e  f o u r t h  s e t  w as  
s i g n i f i c a n t  a t  £ < . 0 0 6 ,  The r  v a l u e s  o b t a i n e d  were ,5 1 9 1  (PMCTS w i t h  
PMSRS1), .3 9 8 0  (FMCTS w i t h  FMSRS2), . 3 5 4 2  (PMCTS w i t h  FMSRS3), a n d  .2 4 7 6  
(PMCTS w i t h  PMSRS4),
The s t r e n g t h  o f  t h e  d i f f e r e n c e  i n  r  v a l u e s  f o r  e a c h  o f  t h e  f o u r  
s e t s  o f  c o r r e l a t i o n s  was h i g h .  I n  e a c h  c a s e  t h e  s t r e n g t h  o f  t h e  r e l a ­
t i o n s h i p  o f  t h e  s c o r e s  r e l a t i v e  t o  t h e  A n g o f f  method e x c e e d e d  t h e  
s t r e n g t h  o f  t h e  r e l a t i o n s h i p  o f  t h e  s c o r e s  u n d e r  t h e  p r e s e n t  m e t h o d .
On t h e  b a s i s  of  t h e s e  d i f f e r e n c e s  t h e  s t u d y  c o n c l u d e d  t h a t  s t u d e n t  
a c h i e v e m e n t  on the  c l a s s r o o m  t e s t  w i t h  t h e  c u t o f f  s c o r e  s e t  by t h e  
A n g o f f  m ethod  i s  a  b e t t e r  p r e d i c t o r  o f  j o b  p e r f o r m a n c e  e f f e c t i v e n e s s  
t h a n  I s  p e r f o r m a n c e  on t h e  t e s t  w i t h  t h e  c u t o f f  s c o r e  s e t  by t h e  p r e s ­
e n t  m e thod .
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T h i s  s t u d y  a l s o  c o n c l u d e d  t h a t  s o l d i e r s  whose  c l a s s r o o m  a c h i e v e ­
m en t  was a s s e s s e d  b a s e d  on  t h e  A n g o f f - d e r i v e d  c u t o f f  s c o r e  p e r f o r m e d  
t h e i r  jo b  t a s k s  more e f f e c t i v e l y ,  m o te  c l o s e l y  p a r a l l e l i n g  s u p e r v i s o r s ’ 
e x p e c t a t i o n s ,  t h a n  d i d  t h e  s o l d i e r s  w h o s e  a c h i e v e m e n t  was  b a s e d  on t h e  
t e s t  c u t o f f  s c o r e  s e t  by t h e  c o n v e n t i o n a l  m e thod .
Hypothes is  3
T h i s  t w o - p a r t  h y p o t h e s i s  s t a t e s  t h e r e  w i l l  be no d i f f e r e n c e  I n  
t h e  c o r r e l a t i o n  be tw e en  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  
t e s t  s c o r e s  o f  j o b  p e r f o r m e r s  whose c l a s s r o o m  t e s t  c u t o f f  s c o r e s  were  
s e t  by t h e  A n g o f f  method and  t h e  p r e s e n t  m e t h o d .  F a r t  1 o f  t h e  t e s t  of  
t h i s  h y p o t h e s i s  a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e tw e e n  
t h e  c l a s s r o o m  t e s t  s c o r e s  a n d  B k l l l  q u a l i f i c a t i o n  t e s t  s c o r e s  o f  Job 
p e r f o r m e r s  who r e c e i v e d  a c l a s s r o o m  t e s t  s c o r e  I n  t h e  r a n g e  o f  92 
t h r o u g h  LOQ p e r c e n t ,  b a s e d  on  t h e  A n g o f f - d e r i v e d  c u t o f f  s c o r e  o f  92.
F a r t  2 a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  t h e  
c l a s s r o o m  t e s t  s c o r e s  and s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  o f  J o b  p e r ­
f o r m e r s  who r e c e i v e d  a c l a s s r o o m  t e s t  s c o r e  i n  t h e  r a n g e  o f  R5 t h r o u g h  
100 p e r c e n t ,  b a s e d  on t h e  p r e s e n t  t e s t  c u t o f f  s c o r e  o f  8 5 .
T h i s  h y p o t h e s i s  was  n o t  t e s t e d  s t a t i s t i c a l l y  I n  t h e  c l a s s i c a l  
s e n s e .  I n s t e a d ,  I t  a s s e s s e d  t h e  s i m i l a r i t y  o f  t h e  c o r r e l a t i o n  o f  c l a s s ­
room t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  d e r i v e d  by  t h e  two 
s c o r e - s e t t i n g  m e th o d s  by c o m p a r in g  t h e  r e l a t i v e  s i z e s  o f  t h e  two r ' n .  
B a se d  on t h e  m a g n i t u d e  o f  t h e  d i f f e r e n c e  b e t w e e n  t h e  c o r r e l a t i o n  c o ­
e f f i c i e n t s  f o r  t h e  two s a m p l e s ,  t h i s  h y p o t h e s i s  was  r e j e c t e d ,
1, The P e a r s o n  P r o d u c t - M o m e n t  c o r r e l a t i o n  c o e f f i c i e n t  o b t a i n e d  
f o r  P a r t  I o f  t h e  t e a t  o f  t h i s  h y p o t h e s i s  i n d i c a t e d  t h a t  t h e  s t r e n g t h  o f
13]
t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  t h e  c l a s s r o o m  t e a t  s c o r e s  and s k i l l  
q u a l i f i c a t i o n  t e a t  s c o r e s  b a s e d  on t h e  A n g o f f  s c o r e - s e t t i n g  method was 
s t a t i s t i c a l l y  s i g n i f i c a n t ,  a t  £ < , 0 0 5  l e v e l  o f  c o n f i d e n c e .  The r  v a l u e  
vbh . 3 6 8 6  (AAGTS w i t h  AASQT).
2, The  P e a r s o n  P roduc t-M oment  c o r r e l a t i o n  c o e f f i c i e n t  o b t a i n e d  
f o r  P a r t  2 o f  t h e  t e s t  o f  t h i s  h y p o t h e s i s  i n d i c a t e d  t h a t  the  s t r e n g t h  o f  
t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  t h e  c l a s s r o o m  t e s t  s c o r e s  and s k i l l  
q u a l i f i c a t i o n  t e s t  s c o r e s  b a s e d  on t h e  p r e s e n t  s c o r e - s e t t i n g  method was 
s t a t i s t i c a l l y  s i g n i f i c a n t ,  a t  £ < . 0 0 1  l e v e l  o f  c o n f i d e n c e .  The r  v a l u e  
was  . 52B2 (PMCTS w i t h  PMSQT).
The d i f f e r e n c e  i n  t h e  r  v a l u e s  f o r  t h e  two c o r r e l a t i o n s  was no t  
veTy  s t r o n g .  The r  v a l u e  f o r  t h e  r e l a t i o n s h i p  o f  t h e  s c o r e s  r e l a t i v e  to  
t h e  p r e s e n t  s c o r e - s e t t i n g  method  was  ,5 282  compared t o  .3686 f o r  t h e  
s c o r e s  u n d e r  t h e  A n g o f f  s c o r e - s e t t i n g  m e t h o d .  One s h o u l d  e x e r c i s e  
c a u t i o n  i n  d r a w i n g  t h e  c o n c l u s i o n  t h a t  s t u d e n t  s c o r e s  on the  c l a s s r o o m  
t e s t  w i t h  c u t o f f  s c o r e  s e t  by  t h e  p r e s e n t  method a r e  a b e t t e r  p r e d i c t o r  
o f  j o b  p e r f o r m e r  a c h i e v e m e n t  on t h e  s k i l l  q u a ] i f i c a t l o n  t e s t .  T h i s  
p r e c a u t i o n  i s  s u p p o r t e d  by  t h e  f a c t  n o t e d  u n d e r  P r o c e d u r e s ,  page 39,  
t h a t  r e l i a b i l i t y  o f  t h e  s k i ] ]  q u a l i f i c a t i o n  t e s t  f o r  t h e  PL1, c l e r k  was 
n o t  a s s e s s e d  i n  t h e  t e s t  d e v e l o p m e n t a l  p r o c e s s .  I n  f u r t h e r  s u p p o r t  o f  
t h i s  p r e c a u t i o n ,  i t  was d e t e r m i n e d  i n  t h e  d a t a  g a t h e r i n g  p r o c e s s  f o r  
t h i s  s t u d y  t h a t  s k i l l  q u a l i f i c a t l o n  t e s t  s c o r e s  were n o t  a v a i l a b l e  f o r  
many e l i g i b l e  PLL c l e r k s .  For  t h i s  r e a s o n  t h e  s tu d y  sample used f o r  the  
t e s t  o f  t h i s  h y p o t h e s i s  may n o t  have  b e e n  a v a l i d  one.
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Hypothesis 4
T h i s  t h r e e - p a r t  h y p o t h e s i s  s t a t e s  t h e r e  w i l l  b e  no d i f f e r e n c e  I n  
t h e  c o r r e l a t i o n  b e t w e e n  c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  
s c o r e s  r e c e i v e d  by  A n g o f f  " a c c e p t s "  ( j o b  p e r f o r m e r s  whose  c l a s s r o o m  t e s t  
s c o r e s  met o r  e x c e e d e d  t h e  A n g o f f - d e r i v e d  s t a n d a r d )  a n d  Angof f  " r e j e c t s "  
( J o b  p e r f o r m e r s  whose  c l a s s r o o m  t e s t  s c o r e s  f e l l  b e lo w  t h e  A n g o f f -  
d e r l v e d  s t a n d a r d ) ;  and  t h e r e  w i l l  be no s i g n i f i c a n t  d i f f e r e n c e  In t h e  
means o f  s u p e r v i s o r y  r a t i n g  s c o r e s  r e c e i v e d  by A ngof f  " a c c e p t s "  and 
A ngof f  " r e j e c t s . "  P a r t  I a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n ­
s h i p  b e tw e e n  t h e  c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  
j o b  p e r f o r m e r s  r e f e r r e d  t o  a s  A ngof f  " a c c e p t s , "  s o l d i e r s  who a c h i e v e d  
c l a s s r o o m  t e s t  s c o r e s  i n  t h e  r a n g e  o f  92 t h r o u g h  100 p e r c e n t .  P a r t  2 
a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  c l a s s r o o m  t e a t  
s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  j o b  p e r f o r m e r s  r e f e r r e d  t o  a s  
Angof f  " r e j e c t s , "  s o l d i e r s  who a c h i e v e d  c l a s s r o o m  t e s t  s c o r e s  I n  t h e  
r a n g e  o f  85 t h r o u g h  91 p e r c e n t .  P a r t  3 a s s e s s e d  t h e  d i f f e r e n c e  i n  means 
o f  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  A ngof f  " a c c e p t s "  and A ngof f  " r e j e c t * . "  
T h i s  h y p o t h e s i s  t e s t e d  t h e  r e l a t i o n s h i p  o f  c l a s s r o o m  t e s t  s c o r e s  and 
s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n i n g  f o u r  a r e a s  of  J o b  p e r f o r m a n c e ;  
t e c h n i c a l  k n o w l e d g e / s k i l l ,  e f f o r t ,  f o l l o w i n g  r e g u l a t i o n s  and o r d e r s ,  and 
m a i n t a i n i n g  a s s i g n e d  e q u i p m e n t .
P a r t s  1 and  2 o f  t h e  t e s t  o f  t h i s  h y p o t h e s i s  w e r e  n o t  t e s t e d  
s t a t i s t i c a l l y  i n  t h e  c l a s s i c a l  s e n s e .  I n s t e a d ,  t h e  t e s t  o f  t h e s e  p a r t s  
o f  t h e  h y p o t h e s i s  a s s e s s e d  t h e  s i m i l a r i t y  o f  t h e  c o r r e l a t i o n s  o f  t h e  
c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  o f  t h e  two s a m p le s  
o f  Job  p e r f o r m e r s ,  A n g o f f  " a c c e p t s "  and  A n g o f f  " r e j e c t s , "  by c o m p a r in g
133
t h e  r e l a t i v e  s i z e s  o f  t h e  s e t s  o f  s t a t i s t i c a l l y  s i g n i f i c a n t  r ' s .  P a r t  3 
v a s  t e s t e d  f o r  s t a t i s t i c a l  s i g n i f i c a n c e  by a p p l y i n g  t h e  £ - t e s t  t o  a s s e s s  
t h e  d i f f e r e n c e  i n  m eans  i n  s u p e r v i s o r y  r a t i n g  s c o r e s  I n  t h e  f o u r  a r e a s  
o f  j o b  p e r f o r m a n c e  f o r  A n g o f f  " a c c e p t s "  a n d  A ngof f  " r e j e c t s . "  Based  on 
t h e  m a g n i tu d e  o f  t h e  d i f f e r e n c e  b e tw e e n  t h e  s e t s  o f  c o r r e l a t i o n  c o e f ­
f i c i e n t s  and t h e  d i f f e r e n c e  i n  means o f  t h e  s u p e r v i s o r y  r a t i n g  s c o r e s  
f o r  e a c h  a r e a  o f  j o b  p e r f o r m a n c e ,  t h i s  h y p o t h e s i s  was  r e j e c t e d ,
1. The P e a r s o n  P roduc t-M oment  c o r r e l a t i o n  c o e f f i c i e n t s  o b t a i n e d  
f o r  P a r t  1 o f  t h e  t e s t  o f  t h i s  h y p o t h e s i s  i n d i c a t e d  t h a t  t h e  l i n e a r  
r e l a t i o n s h i p s  b e t w e e n  t h e  c l a s s r o o m  t e a t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  
s c o r e s  o f  A n g o f f  " a c c e p t s "  f o r  e a c h  o f  t h e  f o u r  a r e a s  o f  J o b  p e r f o r m a n c e  
were  s t a t i s t i c a l  l y  s i g n i f i c a n t  a t  £ < . 0 0 1 .  The £  v a l u e s  o b t a i n e d  w e r e  
. 8 7 2 4  (AACTS w i t h  AASRSJ),  .6B41 (AACTS w i t h  AASRS2), .6 7 2 8  (AACTS w i t h  
AASR53), an d  , 6 5 4 3  (AACTS w i t h  AASRS4), T h i s  s t u d y  s a m p l e  and  c o r r e l a ­
t i o n  c o e f f i c i e n t *  p r e s e n t e d  a r e  t h e  same a s  t h o s e  r e f l e c t e d  I n  F a r t  1 o f  
t h e  t e s t  o f  H y p o t h e s i s  2 ( p a g e s  85 t h r o u g h  8 9 ) ,
2 .  The r e a r s o n  P roduc t -M om e n t  c o r r e l a t i o n  c o e f f i c i e n t s  o b t a i n e d  
f o r  P a r t  2 o f  t h e  t e s t  o f  t h i s  h y p o t h e s i s  i n d i c a t e d  t h a t  t h e  l i n e a r  r e ­
l a t i o n s h i p s  o f  t h e  c l a s s r o o m  t e s t  s c o r e s  and  s u p e r v i s o r y  r a t i n g  s c o r e s  
o f  A n g o f f  " r e j e c t s "  w e r e  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  i n  t h r e e  o f  t h e  
f o u r  a r e a s  o f  s o l d i e r  j o b  p e r f o r m a n c e  e x a m i n e d .  The £  v a l u e s  f o r  t h e  
t h r e e  a r e a s  I n  w h i c h  t h e  r e l a t i o n s h i p s  w ere  n o t  s i g n i f i c a n t  a r e  . 0 0 6 7 ,  
£ < , 4 8 5  (ARCTS w i t h  ARSRSl) ;  - . 2 1 0 6 ,  £ < . 1 0 9  (ARCTS w i t h  ARSRS2); and 
- , 1 7 2 8 ,  £ < . I 4 B  (ARCTS w i t h  ARSRS3) . The r  v a l u e  f o r  t h e  one  a r e a  o f  
s o l d i e r  j o b  p e r f o r m a n c e  i n  w h i c h  t h e  r e l a t i o n s h i p  was s i g n i f i c a n t ,  I n
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t h i s  c a s e  a  n e g a t i v e  c o e f f i c i e n t  o f  c o r r e l a t i o n ,  wsh - . 3 9 2 8 ,  £ < . 0 0 9  
(ARCTS w i t h  ARSRS4).
3 .  The  £ - t e s t  u sed  t n  P a r t  3 o f  t h e  t e s t  o f  t h i H  h y p o t h e s i s  
I n d i c a t e d  t h a t  A n g o f f  " a c c e p t s "  a c h i e v e d  t h e  f o l l o w i n g  mean g a i n s  on 
s u p e r v i s o r y  r a t i n g  s c o r e s :  .9271  ( f r o m  4 .4 167  t o  5 . 3 4 3 8  f o r  AASRSJ w i t h  
ARSR51);  . 8 6 4 6  ( f r o m  4 ,4 167  t o  5 . 2 8 1 3  f o r  AASRS2 w i t h  ARSRS2); ,6 2 5 0  
( f r o m  4 . 7 5 0 0  t o  5 . 3 7 5 0  f o r  AASRS3 w i t h  ARSRS3); and  , 5 1 3 9  ( f r o m  4 ,6 111  
t o  5 . 1 2 5 0  f o r  AASRS4 w i t h  ARSRS4). T h e re  was a s t a t i s t i c a l l y  s i g n i f i ­
c a n t  d i f f e r e n c e  I n  t h e  means o f  s u p e r v i s o r y  r a t i n g  s c o r e s  f o r  A ngof f  
" a c c e p t s "  a n d  A n g o f f  " r e j e c t s "  i n  t h r e e  o f  t h e  f o u r  a r e a s  o f  s o l d i e r  Job 
p e r f o r m a n c e  e x a m i n e d .  The £  v a l u e s  f o r  t h e  t h r e e  a r e a s  i n  w h ich  t h e r e  
w e r e  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  I n  t h e  means  o f  s u p e r v i s o r y  
r a t i n g  s c o r e s  w e r e  3 . 6 1 ,  £ < . 0 0 1  (AASRSI w i t h  ARSRSt) ;  3 . 2 1 ,  £ < , 0 0 2  
(AASRE2 w i t h  ARSRS2); and 2 , 5 3 ,  £ < . 0 1 3  (AASRS3 w i t h  AR5RS3). The t  
v a l u e  f o r  t h e  a r e a  o f  s o l d i e r  j o b  p e r f o r m a n c e  i n  w h i c h  t h e  d i f f e r e n c e  
was n o t  s i g n i f i c a n t  was 1 , 7 5 ,  £ < . 0 8 4  (AA(JRS4 w i t h  ARSRS4),
4 ,  The  r e l a t i v e  s t r e n g t h s  o f  t h e  d i f f e r e n c e s  i n  r  v a l u e s  w ere  
d i s r e g a r d e d  f o r  t h e  t h r e e  a r e a s  o f  Job p e r f o r m a n c e  ( t e c h n i c a l  k n o w l e d g e /  
s k i l l ,  e f f o r t ,  and f o l l o w i n g  r e g u l a t i o n s  and  o r d e r s )  l t i  w h ich  t h e  r e ­
s u l t s  f o r  A n g o f f  " r e j e c t s "  were  n o t  s i g n i f i c a n t .  The r e l a t i v e  s t r e n g t h  
o f  t h e  d i f f e r e n c e  I n  r  v a l u e s  p e r t a i n i n g  t o  m a i n t e n a n c e  o f  a s s i g n e d  
e q u i p m e n t  w a s  . 6 5 4 3  compared t o  - , 3 9 2 8 .  b a s e d  on t h e  £  v a l u e s  o b t a i n e d  
f o r  A n g o f f  " r e j e c t s "  and  t h e  £  v a l u e  o b t a i n e d  on t h e  d i f f e r e n c e  i n  means 
i n  s u p e r v i s o r y  r a t i n g  s c o r e s  c o n c e r n i n g  s o l d i e r  p e r f o r m a n c e  on m a i n t e ­
n a n c e  o f  a s s i g n e d  e q u i p m e n t ,  t h e r e  i s  a s t r o n g  i n d i c a t i o n  t h a t  t h e
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s u p e r v i s o r s  were no t  c a p a b l e  o f  d e t e c t i n g  t h e  d i f f e r e n c e s  i n  J o b  p e r f o r ­
mance o f  s o l d i e r s  who r e c e i v e d  c l a s s r o o m  t e s t  s c o r e s  i n  t h e  r e s t r i c t e d  
g rad e  r a n g e s  o f  05 th r o u g h  91 p e r c e n t .  T h e re  i s  a l s o  t h e  l i k e l i h o o d  
t h a t  t h e  s o l d i e T  who r e c e i v e d  a c l a s s r o o m  t e s t  s c o r e  o f  85 p e r c e n t  p e r ­
formed a s  e f f e c t i v e l y  oti t h e  Job a s  d i d  t h e  s o l d i e r  who r e c e i v e d  a s c o r e  
o f  91 p e r c e n t .  The s tu d y  t h e r e f o r e  c o n c lu d e d  t h a t  c l a s s r o o m  a c h i e v e m e n t  
o f  A ngof f  " a c c e p t s 11 i s  a b e t t e r  p r e d i c t o r  o f  s o l d i e r  J o b  p e r f o r m a n c e  
e f f e c t i v e n e s s  t h e n  i s  t h e  c l a s s r o o m  a c h ie v e m e n t  o f  A ngof f  " r e j e c t s . "
H y p o t h e s i s  5
T h i s  t h r e e - p f l T t  h y p o t h e s i s  s t a t e s  t h e r e  w i l l  b e  no d i f f e r e n c e  i n  
t h e  c o r r e l a t i o n  be tw een  c l a s s r o o m  t e a t  s c o r e s  and s k i l l  q u a l i f i c a t i o n  
t e s t  s c o r e s  r e c e i v e d  by Angoff  " a c c e p t s "  ( j o b  p e r f o r m e r s  whose c l a s s r o o m  
t e s t  s c o r e s  met o r  e x ceeded  the  A n g o f f ~ d e r i v e d  s t a n d a r d )  and A n g o f f  
" r e j e c t s "  (Job  p e r f o r m e r s  whose c l a s s r o o m  t e s t  s c o r e a  f e l l  b e lo w  t h e  
A n g o f f - d e r i v e d  s t a n d a r d ) ;  and  t h e r e  w i l l  be no s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  mesiiB o f  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  r e c e i v e d  by A ngof f  
" a c c e p t s "  and Angoff  " r e j e c t s . "  P a r t  1 a s s e s s e d  t h e  s t r e n g t h  o f  t h e  
l i n e a r  r e l a t i o n s h i p  be tw e en  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  
q u a l i f i c a t i o n  t e s t  s c o r e s  o f  j o b  p e r f o r m e r a  r e f e r r e d  t o  a s  A ngof f  
" a c c e p t s i " s o l d i e r s  who a c h i e v e d  c l a s s r o o m  t e s t  s c o r e s  I n  t h e  r a n g e  
o f  92 th r o u g h  100 p e r c e n t .  P a r t  2 a s s e s s e d  t h e  s t r e n g t h  o f  t h e  l i n e a r  
r e l a t i o n s h i p  be tw een  s o l d i e r  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a ­
t i o n  t e a t  s c o r e s  o f  j o b  p e r f o r m e r s  r e f e r r e d  t o  a s  A n g o f f  " r e j e c t s , "  s o l ­
d i e r s  who a c h ie v e d  c l a s s r o o m  t e s t  s c o r e s  I n  t h e  r a n g e  o f  85 t h r o u g h  91 
p e r c e n t .  P a r t  3 a s s e s s e d  t h e  d i f f e r e n c e  i n  means o f  s k i l l  q u a l i f i c a t i o n  
t e s t  s c o r e s  o f  Angoff  " a c c e p t s "  and  A ng o f f  " r e j e c t s . "
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P a r t ?  1 and  2 o f  t h e  t e s t  o f  t h l ?  h y p o t h e s i s  w e r e  n o t  t e s t e d  
s t a t i s t i c a l l y  i n  t h e  c l a s s i c a l  s e n s e .  I n s t e a d ,  t h e  t e a t  o f  t h e s e  p a r t s  
o f  t h e  h y p o t h e s i s  a s s e s s e d  t h e  s i m i l a r i t y  o f  t h e  c o r r e l a t i o n s  o f  t h e  
c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  o f  t h e  two 
s a m p le s  o f  j o b  p e r f o r m e r s ,  A n g o f f  " a c c e p t s "  and  A ng o f f  " r e j e c t s . "
P a r t  3 was t e s t e d  f o r  s t a t i s t i c a l  s i g n i f i c a n c e  by a p p l y i n g  t h e  _ t - t e a t  
t o  a s s e s s  t h e  d i f f e r e n c e  I n  means i n  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s  of  
Angof f  " a c c e p t s "  and  A n g o f f  " r e j e c t s . "  B ased  on  t h e  m a g n i t u d e  o f  t h e  
d i f f e r e n c e  b e t w e e n  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  and  t h e  d i f f e r e n c e  i n  
means o f  t h e  s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s ,  t h i s  h y p o t h e s i s  was 
r e j  e c t e d .
1.  The P e a r s o n  P roduc t -M om e n t  c o r r e l a t i o n  c o e f f i c i e n t  o b t a i n e d  
f o r  F a r t  I o f  t h e  t e s t  o f  t h i s  h y p o t h e s i s  i n d i c a t e d  t h a t  t h e  l i n e a r  
r e l a t i o n s h i p  b e t w e e n  t h e  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  
t e s t  s c o r e s  o f  A ng o f f  " a c c e p t s "  (AACTS w i t h  AASQT) was s t a t i s t i c a l l y  
s i g n i f i c a n t ,  w i t h  an  £  v a l u e  o f  .3 686  a t  £ < . 0 0 5  l e v e l  o f  c o n f i d e n c e .  
Ti l ls  s t u d y  s a m p le  and  c o r r e l a t i o n  c o e f f i c i e n t  p r e s e n t e d  a r e  t h e  same a s  
t h o s e  r e f l e c t e d  I n  P a r t  I o f  t h e  t e s t  o f  H y p o t h e s i s  3 ,  p a g e  93 .
2.  The F e a r s o n - P r o d u c t  Moment c o r r e l a t i o n  c o e f f i c i e n t  o b t a i n e d  
f o r  P a r t  2 o f  t h e  t e a t  o f  t h i s  h y p o t h e s i s  I n d i c a t e d  t h a t  t h e  l i n e a r  r e ­
l a t i o n s h i p  b e t w e e n  t h e  c l a s s r o o m  t e s t  s c o r e s  and  s k i l l  q u a l i f i c a t i o n  
t e s t  s c o r e s  o f  A n g o f f  " r e j e c t s ” (ARCTS w i t h  ARSQT) was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  The r  v a l u e  o b t a i n e d  v a a  , 3 1 4 8 ,  £ < . 1 0 9 .
3 .  The t - t e s t  u s e d  i n  P a r t  3 o f  t h e  t e s t  o f  t h i s  h y p o t h e s i s  
i n d i c a t e d  t h a t  A n g o f f  " a c c e p t s "  a c h i e v e d  a  9 . 3 8 2  mean d i f f e r e n c e  ( 8 0 , 7 3 5  
-  71 .353  f o r  AASQT w i t h  ARSQT) on s k i l l  q u a l i f i c a t i o n  t e s t  s c o r e s .  The
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£  v a l u e  f o r  t h i n  t e a t  o f  d i f f e r e n c e  I n  means was 3 , 7 3 ,  s i g n i f i c a n t  a t  
£  <;.  001 .
4 ,  On t h e  b a B l s  o f  t h e  d i f f e r e n c e  I n  r  v a l u e s  and  t h e  s t r e n g t h  
o f  t h e  t  v a l u e  o b t a i n e d ,  t h e  s t u d y  c o n c l u d e d  t h a t  c l a s s r o o m  a c h i e v e m e n t  
o f  A ngof f  " a c c e p t s "  i s  a b e t t e r  p r e d i c t o r  o f  s o l d i e r  p e r f o r m a n c e  on  t h e  
s k i l l  q u a l i f i c a t i o n  t e s t  t h a n  I s  the  c l a s s r o o m  a c h i e v e m e n t  o f  A n g o f f  
" r e j e c t s , "  As p r e v i o u s l y  n o t e d  In t h e  d i s c u s s i o n  r e l a t i v e  t o  t h e  t e a t  
o f  H y p o t h e s i s  3 ,  t h e  v a l i d i t y  o f  the  sam ple  drawn f o r  t h e  t e s t  o f  t h e  
r e l a t i o n s h i p  b e t w e e n  c I  a s e r o o m  t e s t  s c o r e s  and s k i l l  q u a l i f i c a t i o n  t e a t  
s c o r e s  i s  q u e s t i o n a b l e .  One s h o u ld  t h e r e f o r e  e x e r c i s e  c a u t i o n  i n  d r a w ­
i n g  t h e  c o n c l u s i o n  t h a t  t h e  f i n d i n g s  f o r  t h e  t e a t  o f  t h i s  h y p o t h e s i s  a r e  
r e l i a b l e .
D i s c u s s i o n
The i m p l i c a t i o n s  o f  t h e  f i n d i n g s  o f  t h i s  s t u d y  c o n c e r n  t h e  v a l u e  
o f  t h e  AnRoff  s c o r e - s e t t i n g  method f o r  u s e  i n  c r i t e r i o n - r e f e r e n c e d  mea­
s u r e m e n t ,  t h e  v a l u e  o f  t h e  c r i t e r i o n - r e f e r e n c e d  m e a s u r e m e n t  m odel  f o r  
a s s e s s i n g  e x a m i n e e  p e r f o r m a n c e  w i th  r e s p e c t  t o  c l e a r l y  d e f i n e d  c r i t e r i a  
and  a  domain  o f  b e h a v i o r ,  a n d  the  e f f e c t  o f  e m p i r i c a l l y  b a s e d  t e s t  c u t ­
o f f  s c o r e s  on t h e  management  o f  c r i t e r i o n - r e f e r e n c e d *  a p e c i a l i s t - l e v e l  
t r a i n i n g .  The  c o n t r i b u t i o n s  o f  t h i s  s t u d y  to  t h e  b o d y  o f  kn o w le d g e  p e r ­
t a i n i n g  t o  c r i t e r i o n - r e f e r e n c e d  measurem ent  i n c l u d e  t h e  f i n d i n g s  w h ic h  
c o n c e r n  t e s t  c o n t e n t  v a l i d i t y  a s s e s s m e n t ,  c u t o f f  s c o r e  s e t t i n g ,  and  p r e ­
d i c t i v e  v a l i d i t y  d e t e r m i n a t i o n .
I m p l i c a t i o n s  f o r  t h e  A ngof f  S c o r e - S e t t i n g  Method
The c o n t i n u i n g  g r o w t h  i n  t h e  a p p l i c a t i o n  of  t e a c h e r  a c c o u n t a b i l ­
i t y ,  t h e  u s e  o f  m in im a l  com petency  t e s t i n g ,  and t h e  n e e d  t o  d i s c r i m i n a t e
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be tween  m a s t e r s  and  n o n - m a s t e r s  I n  t e r m s  o f  t h e i r  p e r f o r m a n c e  on t e s t s  
a r e  b r i n g i n g  a b o u t  a n  I n c r e a s e  I n  t h e  u s e  o f  c r i t e r i o n - r e f e r e n c e d  mea­
s u r e m e n t ,  From t h e  l i t e r a t u r e  s e a r c h  by t h e  a u t h o r  o f  t h i s  s t u d y ,  I t  
was d e t e r m i n e d  t h a t  t h e  p r e s e n t  means f o r  s e t t i n g  c u t o f f  s c o r e s  f o r  
c r i t e r i o n - r e f e r e n c e d  t e s t e  I s  b a s e d  on  e i t h e r  I n s t r u c t o r  o p i n i o n  o r  t h e  
c o n te m p o r a r y  s c o r e - s e t t i n g  m e t h o d o lo g y  d e v e l o p e d  f o r  u s e  w i t h  norm- 
r e f e r e n c e d  m e a s u r e m e n t .  T h i s  s t u d y  p r e s e n t s  a n  e m p i r i c a l l y  b a s e d  
m e th o d o lo g y  f o r  s e t t i n g  p r o p e r  c u t o f f  s c o r e s  f o r  c r i t e r i o n - r e f e r e n c e d  
t e s t e  u t i l i z i n g  t h e  A n g o f f  s c o r e - s e t t i n g  m e t h o d .  The p r o c e d u r e  m i n i ­
m is e s  t h e  s u b j e c t i v i t y  a s s o c i a t e d  w i t h  t h e  u a e  o f  t h e  p r e s e n t  s c a r e -  
s e t t i n g  p r o c e s s e s .  Tn c o n t r a s t  w i t h  t h e  p r e s e n t  s c o r e - s e t t i n g  m e t h o d s ,  
a p p l i c a t i o n  o f  t h e  A n g o f f  s c o r e - s e t t i n g  p r o c e d u r e  y i e l d s  a  v a l i d  and 
r e l i a b l e  c u t o f f  s c o r e  t h a t  I s  I n  c o n s o n a n c e  w i t h  t h e  minimum J o b  know l ­
edge t h a t  t h e  e n t r y - l e v e l  j o b  p e r f o r m e r  must  p o s s e s s .
F o r  e d u c a t i o n  and  t r a i n i n g  a p p l i c a t i o n s ,  u t i l i z a t i o n  o f  t h e  
Angoff  s c o r e - s e t t i n g  m ethod  wou ld  m in im iz e  e r r o n e o u s  l a b e l i n g  o f  n o n -  
m a s t e r s  a s  m a s t e r s  and t h e r e b y  r e d u c e  t h e  s e r i o u s  e f f e c t H  o f  s t u d e n t s  
and t r a i n e e s  b e i n g  a l l o w e d  t o  move t o  the  n e x t  l e v e l  o f  s k i l l  b e f o r e  
they have  a c q u i r e d  e s s e n t i a l  p r e r e q u i s i t e s .  A l s o ,  a p p l i c a t i o n  o f  t h e  
Angoff  m e th o d  would d i m i n i s h  t h e  e r r o n e o u s  l a b e l i n g  o f  m a s t e r s  a s  n o n -  
m a s t e r s ,  w h i c h  would r e d u c e  t h e  w a s t e s  o f  money ,  manpower,  an d  t im e  
a s s o c i a t e d  w i t h  r e t e a c h i n g  and o v e r t r a i n i n g .  T h e s e  r e s o u r c e  and  t r a i n ­
in g  i m p l i c a t i o n s  a s s o c i a t e d  w i t h  e r r o n e o u s  l a b e l i n g  o f  c o u r s e  g r a d u a t e s
139
c o u l d  be s l g n l f l e a n t .  M o r e o v e r ,  t h e  o b j e c t i v i t y  o f  s c h o o l  a d m i n i s t r a ­
t o r s 1 and t r a i n i n g  m a n a g e r s 1 d e c i s i o n s  c o n c e r n i n g  a d m i n i s t r a t i v e ,  f i s ­
c a l ,  and  t r a i n i n g  m a t t e r s  c o u l d  b e  e n h a n c e d  t h r o u g h  t h e  u s e  o f  t h e  
A ngof f  s c o r e - s e t t i n g  m e thod .
For  t h e  o r g a n i z a t i o n s  I n  w h ic h  c o u r s e  g r a d u a t e s  a r e  employed ,  
u t i l i z a t i o n  o f  t h e  A n g o f f  c u t o f f  s c o r e - s e t t i n g  method  I n  t h e  c l a s s r o o m  
c o u l d  r e d u c e  t h e  p o s s i b i l i t y  o f  i n c o m p e t e n t  i n d i v i d u a l s  b e i n g  a s s i g n e d  
t o  c r i t i c a l  j o b s .  Use o f  t h e  A n g o f f  method c o u l d  a l s o  e n h a n c e  minimum 
j o b  com petency on  t h e  p a r t  o f  e n t r y - l e v e l  Job  perform eT a and I n c r e a s e  
t h e i r  u n i t s 1 s u p p o r t  c a p a b i l i t i e s .
i m p l i c a t i o n s  f o r  C r i t e r i o n - R e f e r e n c e d  M easu rem en t
T h i s  s t u d y  p r o v i d e s  t h e  e m p i r i c a l  means t o  e s t a b l i s h  v a l i d  
s c o r e s  f o r  c r i t e r i o n - r e f e r e n c e d  t e s t s  by e m p l o y in g  t h e  j u d g m e n t s  o f  
p r a c t i t i o n e r s .  I t  p r e s e n t s  a p r a c t i c a l  a n d  r e l i a b l e  m e th o d o lo g y  f o r  
d e t e r m i n i n g  minimum j o b  c o m p e ten c y  and q u e s t i o n s  t h e  p r e s e n t  s u b j e c t i v e  
p r o c e d u r e s  em ployed  I n  s e t t i n g  c u t o f f  s c o r e s .  The s t u d y  p r o f f e r s  a 
r e a l i s t i c  way t o  a s s e s s  t e s t  c o n t e n t  v a l i d i t y  u s i n g  t h e  t e s t  I t e m  j o b  
r e l e v a n c y  e s t i m a t e s  r e n d e r e d  by  t h e  p r a c t i t i o n e r s .  I t  a l s o  p r o v i d e s  a 
s y s t e m a t i c  means t o  a s s e s s  t h e  p r e d i c t i v e  v a l i d i t y  o f  a c r i t e r i o n -  
r e f e r e n c e d  t e s t  by d e t e r m i n i n g  t h e  s t r e n g t h  o f  t h e  r e l a t i o n s h i p s  b e tw e e n  
t h e  s o l d i e r s '  c l a s s r o o m  t e a t  s c o r e s ,  s u p e r v i s o r y  r a t i n g  s c o r e s ,  nnd 
s k i l l  q u a l i f i c a t i o n  t e a t  s c o r e s .  T h i s  e m p i r i c a l  means o f  a s s e s s i n g  t h e  
p r e d i c t i v e  v a l i d i t y  o f  a c r i t e r i o n - r e f e r e n c e d  t e s t  c o u l d  be s u b s t i t u t e d  
f o r  t h e  o p i n i o n s  o f  commander? and  m a n a g e r s ,  w h ic h  a r e  s om e t im e s  b a s e d  
on p e r s o n a l  p r e f e r e n c e  r a t h e r  t h a n  on j o b  r e q u i r e m e n t s .
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I m p l i c a t i o n s  f o r  T r a i n i n g  
The i m p l i c a t i o n s  o f  t h e  f i n d i n g s  o f  t h i s  s t u d y  c o n c e r n i n g  t r a i n ­
ing a r e  e v i d e n t .  The f i n d i n g s  I n d i c a t e  t h a t  t h e  p r e s e n t  method f o r  s e t ­
t i n g  c r i t e r i o n - r e f e r e n c e d  t e a t  c u t o f f  s c o r e s  i n  s p e c i a l i s t - l e v e l , Army 
t r a i n i n g  p ro g ra m s  I s  f l a w e d .
For  t h e  Equ ipment  R e c o r d s  and  F a r t s  S p e c i a l i s t  C o u r s e ,  t h i s  
s tu d y  d e r i v e d  a new e n d - o f - c o u r s e  c u t o f f  s c o r e  o f  92 p e r c e n t ,  com pared  
t o  the  p r e s e n t  c u t o f f  s c o r e  o f  85 p e r c e n t .  A p p l i c a t i o n  o f  t h i s  new 
s c o r e i  a d j u s t e d  t o  c o m p e n s a t e  f o r  p o s s i b l e  c h a n c e  e r r o r  i n  t h e  p e r f o r ­
mance o f  t h e  t e s t  i t e m  j u d g e s  and  t h e  s t u d e n t s  whose t e s t  s c o r e s  w e re  
used t o  s e t  the  A n g o f f - d e r i v e d  c u t o f f  s c o r e ,  w ou ld  d i m i n i s h  t h e  p o s s i ­
b i l i t y  o f  m i s l a b e l i n g  some n o n - m a s t e r s  a s  m a s t e r s .  B a a e d  on c a l e n d a r  
y e a r  1985 s t u d e n t  e n r o l l m e n t  I n  t h e  E q u ip m e n t  R e c o r d s  a n d  P a r t s  S p e c i a l ­
i s t  C o u r s e ,  44? s t u d e n t s ,  o r  2 0 , 4 5  p e r c e n t  o f  t h e  t o t a l  a n n u a l  e n r o l l ­
ment of  2 , 1 8 6  s t u d e n t s ,  w o u ld  h a v e  b e e n  l a h e l e d  n o n - m a s t e r s  r a t h e r  t h a n  
m a s t e r s  by a ppLy ing  t h e  n a v  e m p i r i c a l l y  d e r i v e d  c u t o f f  s c o r e  a d j u s t e d  
f o r  one s t a n d a r d  e r r o r .
S o l d i e r s  who g r a d u a t e  f r o m  t h e  E qu ip m e n t  R e c o r d s  and F a r t s  S p e ­
c i a l i s t  C o u r s e  a r e  a s s i g n e d  t o  p o s i t i o n s  o f  g r e a t  r e s p o n s i b i l i t y ,  w h e r e  
l e s s  t h a n  minimaL c o m p e te n c y  p e r f o r m a n c e  c o u l d  i m p a c t  s e r i o u s l y  on t h e i r  
u n i t s 1 r e a d i n e s s  and m i s s i o n  s u p p o r t  c a p a b i l i t y .  F o r  t h i s  r e a s o n ,  i t  l a  
recommended t h a t  t h e  new A n g o f f - d e r i v e d  p a s s i n g  s c o r e  b e  a d o p t e d  a n d  
a d j u s t e d  t o  com pensa te  f o r  o n e  s t a n d a r d  e r r o r .  Any f u r t h e r  a d j u s t m e n t  
t o  t h i s  e m p i r i c a l l y  d e r i v e d  p e r f o r m a n c e  s t a n d a r d  t o  c o m p e n s a t e  f o r  a d d i ­
t i o n a l  c h a n c e  e r r o r  s h o u l d  b e  made o n l y  a f t e r  v e r y  c a r e f u l  c o n s i d e r a t i o n
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of  i t s  e f f e c t  on s o l d i e r  min imal  competency  and r e s u l t a n t  Impact  on u n i t  
o p e r a t i o n s .
RecommendatIona f o r  F u t u r e  R e s e a rc h
The f o l l o w i n g  r ec om m e nda t ions  e r e  made f o r  f u t u r e  r e s e a r c h  which 
c o n c e r n  the  l i m i t a t i o n s  o f  t h i s  s t u d y  and t h e  e f f e c t  o f  m o t i v a t i o n  on 
the r e l a t i o n s h i p  b e tw e e n  s o l d i e r  j o b  p e r f o r m a n c e  and c l a s s r o o m  teB t  
s c o r e s  r e c e i v e d :
1. R ese a rc h  and d e v e lo p  an e m p i r i c a l  means t o  a s s e s s  t h e  l e v e l  
of  u n d e r s t a n d i n g  of  t h e  c o n c e p t  o f  m in im a l  competency  a n  t h e  p e r t  of  
the  t e a t  I t e m  J u d g e s .  The e f f e c t  o f  t h e  l e v e l  o f  u n d e r s t a n d i n g  o f  t h e  
c onc ep t  would be u t i l i z e d  to  a s s e s s  I t s  r e l a t i v e  I n f l u e n c e  on th e  t e s t  
i tem j u d g e s '  p r o b a b i l i t y  e s t i m a t e s  c o n c e r n i n g  t h e  I n d i v i d u a l  t e s t  I t e m s .
2. Study t h e  e f f e c t s  o f  j o b  e x p e r i e n c e  on t h e  l i n e a r  r e l a t i o n ­
s h i p s  be tw een  s u p e r v i s o r y  r a t i n g  s c o r e s  and  c l a s s r o o m  t e s t  s c o r e s  by 
p l a c i n g  s t r i c t  u ppe r  l i m i t s  on t h e  l e n g t h  o f  j o b  e x p e r i e n c e  on the  p a r t  
of  jo b  s p e c i a l i s t s  ( t e s t  I t em J u d g e s )  and Job  p e r f o r m e r s .
3 .  Apply t h e  f i n d i n g s  and  r ec om m e nda t ions  c o n c e r n i n g  t h e  u s e  o f  
t he  Angoff  m ethodo lo gy  to  o t h e r  Army s p e c i a l i s t - l e v e l  c o u r s e s  which em­
ploy  c r i t e r i o n - r e f e r e n c e d  m ea s u rem e n t .
4 .  Study  t h e  e f f e c t  o f  m o t i v a t i o n  on t h e  l i n e a r  r e l a t i o n s h i p  
be tw een  s u p e r v i s o r y  r a t i n g  s c o r e s  and c l a s s r o o m  t e a t  s c o r e s  th ro u g h  t h e  
measurement  o f  o t h e r  a c h i e v e m e n t  g o a l s  suc h  a s  s e l f - d e v e l o p m e n t ,  m i l i ­
t a r y  a p p e a r a n c e ,  and p h y s i c a l  f i t n e s s .
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5 .  S t u d y  t h e  a p p l i c a t i o n  o f  t h e  A n g o f f  m e thodo logy  In m a s t e r y  
l e a r n i n g  s i t u a t i o n s  i n  t h e  p u b l i c  s c h o o l s .  S p e c i f i c a l l y ,  p r e s e n t  p r a c ­
t i c e s  r e l a t i n g  t o  t h e  s e t t i n g  o f  m a s t e r y  l e v e l s ,  t h e  v a l i d i t y  o f  m a s t e r y  
t e s t s *  and  t h e  r e t e a c h l n g  o f  u n l e a r n e d  s k i l l s  need  t o  be examined  in  
l i g h t  o f  t h i s  s t u d y .
APPENDIX A
CONSENT FORM
Name o f  R e s e a r c h e r :  D a r i  M cD an ie l s
S tudy  T i t l e :  A P r e d i c t i v e  V a l i d a t i o n  S tudy  o f  C r i t a r i o n - R e f e r e n c e d
T e s t a  f o r  t h e  C e r t i f i c a t i o n  o f  S o l d i e r s  i n  S p e c i a l i s t - L e v e l  M i l i t a r y  
T r a i n i n g  P r o g ra m s ,
S tu d y  P a r t i c i p a n t s 1 Role:  You a r e  a sked  t o  p e r fo rm  one o f  t h e  f o l l o w i n g
t a s k s :
o As i n s t r u c t o r  o r  j o b  s p e c i a l i s t  ( t e s t  I tem j u d g e ) » you w i l l  
a s s e s s  t h e  r e l e v a n c e ,  o r  r e l a t i o n s h i p ,  o f  t h e  c o n t e n t  o f  e a c h  t e s t  I t e m  
t o  t h e  j o b  o f  a b e g i n n i n g  FJ.L c l e r k .  You w i l l  a l s o  e s t i m a t e  t h e  p r o b a ­
b i l i t y  t h a t  a  m i n i m a l l y  c o m p e t e n t  PLL c l e r k  c o u l d  answ er  e a c h  t e s t  
q u e s t i o n  c o r r e c t l y ,
0 As a  member o f  t h e  comm it tee  t o  a s s e s s  t e s t  c o n t e n t  v a l i d i t y ,  
you w i l l  r e v i e w  t h e  t e s t  and c o u r s e  ( c o n t e n t  t o p l c a )  t o  d e t e r m i n e  I f  t h e
u n i v e r s e  o f  b e h a v i o r  sampled by  the  t e s t  I s  a d e q u a t e .
T h e r e  a r e  no  r i s k s  i n v o l v e d  i n  y o u r  p e r f o r m a n c e  i n  t h i s  s t u d y .  The d a t a
g a t h e r e d  w i l l  be k e p t  c o n f i d e n t i a l .  No d i s c l o s u r e  o f  p a r t i c i p a n t s '
a s s e s s m e n t s  w i l l  be made. I n f o r m a t i o n  c o n c e r n i n g  t h e  s t u d y  ou tcome w i l l  
be p r o v i d e d  t o  t h e  p a r t i c i p a n t  th ro u g h  o f f i c i a l  c h a n n e l s ,  i f  r e q u e s t e d .
1 v o l u n t a r i l y  a g r e e  t o  p a r t i c i p a t e  i n  t h i s  s t u d y .
NAME/RANK SOCIAL SECURITY NUMBER DATE
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APPENDIX B
CONSENT FORM
Name o f  R e s e a c h e r :  D a r i  M c D a n ie l s
S tudy  T i t l e :  A P r e d i c t i v e  V a l i d a t i o n  S t u d y  o f  C r i t e r i o n - R e f e r e n c e d
T e s t s  f o r  t h e  C e r t i f i c a t i o n  o f  S o l d i e r s  i n  S p e c i a l i s t - L e v e l  M i l i t a r y  
T r a i n i n g  P r o g r a m s .
S tu d y  P a r t i c i p a n t s '  R o l e :  As a p a r t i c i p a n t  you w i l l  e s t i m a t e  t h e  j o b
e f f e c t i v e n e s s  o f  s e l e c t  PLL c l e r k s  whom you  s u p e r v i s e .  U s i n g  t h e  Army- 
Wide P e r f o r m a n c e  R a t i n g  S c a l e s ,  you  w i l l  a s s e s s  t h e  l e v e l  o f  e f f e c t i v e ­
n e s s  o f  f o u r  s p e c i f i c  c a t e g o r i e s  o f  p e r f o r m a n c e  f o r  f i r s t - t e r m  s o l d i e r s .  
T h e s e  c a t e g o r i e s  o f  p e r f o r m a n c e  a r e  t e c h n i c a l  k n o w l e d g e /  s k i l l ,  e f f o r t ,  
f o l l o w i n g  r e g u l a t i o n s  and o r d e r s ,  and  m a i n t a i n i n g  a s s i g n e d  e q u i p m e n t .
T h e r e  a r e  no r i s k s  i n v o l v e d  i n  m ak in g  t h e s e  a s s e s s m e n t s .  The d a t a  
g a t h e r e d  i n  t h i s  s t u d y  w i l l  b e  k e p t  c o n f i d e n t i a l .  No d i s c l o s u r e  o f  
p a r t i c i p a n t s '  a s s e s s m e n t s  w i l l  be  made .  I n f o r m a t i o n  c o n c e r n i n g  t h e  
s t u d y  ou tcom e w i l l  b e  p r o v i d e d  t o  t h e  p a r t i c i p a n t  t h r o u g h  o f f i c i a l  
c h a n n e l s ,  I f  r e q u e s t e d .
I  v o l u n t a r i l y  a g r e e  t o  p a r t i c i p a t e  I n  t h i s  s t u d y .
Name/Rank _____________
S o c i a l  S e c u r i t y  Number
APPENDIX C
INSTRUCTIONS FOR RATING TEST
INTRODUCTORY REMARKS 
(Based o n  C r o s s ,  1982)
Before  you b e g i n ,  I  want  t o  t h a n k  you  f o r  p a r t i c i p a t i n g  I n  t h i s
v e r y  i m p o r t a n t  p r o j e c t .  With y o u r  h e l p  a  b e t t e r  way of  s e t t i n g  t h e
p a s s i n g  s c o re  f o r  a  c l a s s r o o m  t e a t  c a n  be d e v e l o p e d .
F i r s t ,  I ’ d l i k e  t o  d i s c u s s  b r i e f l y  t h e  i m p o r t a n c e  of  t h i s  
p r o j e c t .  A n n ua l ly  t h e  U n i t e d  S t a t e s  Army t r a i n s  t h o u s a n d s  o f  s o l d i e r s  
I n  p e r f o r m a n c e - o r i e n t e d ,  s p e c i a l i s t - l e v e l  t r a i n i n g  p rogram s  such  a s  t h e  
Equ ipmen t  Records  and  F a r t s  S p e c i a l i s t  C o u r s e ,  Many o f  t h e  s o l d i e r s  
g r a d u a t i n g  from t h e s e  p rogram s  a r e  a s s i g n e d  t o  v e r y  r e s p o n s i b l e  J o b s ,  
w h e r e  l e s s  th a n  minimum s a t i s f a c t o r y  p e r f o r m a n c e  c o u l d  a f f e c t  s e r i o u s l y  
t h e  u n i t ' s  r e a d i n e s s  and m i s s i o n  s u p p o r t  c a p a b i l i t y .  T h i s  I s  p a r ­
t i c u l a r l y  t r u e  f o r  "PLL c l e r k s . "
Today t h e r e  1 b no r e l i a b l e  way t o  s e t  t h e  I d e a l  d i f f i c u l t y  
l e v e l ,  o r  paaBlng  s c o r e ,  f o r  t h e s e  p e r f o r m a n c e - b a s e d ,  s p e c i a l i s t - l e v e l  
t r a i n i n g  programs s u c h  as  t h e  PLL C l e r k  C o u r s e .  The p a s s i n g  s c o r e  i s  
u s u a l l y  s e t  a c c o r d i n g  t o  t h e  e x p e c t a t i o n s  o f  t h e  c l a s s r o o m  i n s t r u c t o r  o r  
t h e  s c h o o l .  The t e s t  v a l i d i t y  a n d  s c o r e - s e t t i n g  m ethods  t o  be d e v e l ­
ope d  th r o u g h  t h i s  s t u d y  w i l l  r e p l a c e  t h e  p r e s e n t  a r b i t r a r y  m e thod ,  i f  
t h e  new method p r o v e s  t o  be a b e t t e r  one .
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O v e r t r a i n i n g  In  t h e s e  p rog ra m s  s h o u l d  be a v o i d e d ,  s i n c e  i t  would 
c o n s t i t u t e  s  w a s t e  o f  c r i t i c a l  manpower by k e e p i n g  t h e  s o l d i e r  away from 
t h e  Job  f o r  t h a t  e x t r a  p e r i o d  o f  t im e  w h ic h  h e / s h e  s p e n d s  I n  t h e  c o u r s e .  
U n d e r t r a l n l n g ,  on t h e  o t h e r  h a n d ,  would  be more s e r i o u s .  I f  t h i s  c o n ­
d i t i o n  e x i s t s ,  t h e  c o u r s e  g r a d u a t e s  would  n o t  p o s s e s s  t h e  minimum e s s e n ­
t i a l  s k i l l s  r e q u i r e d  f o r  s a t i s f a c t o r y  p e r f o r m a n c e  on  t h e  j o b .  A means  
t o  e n s u r e  t h a t  t h e  g r a d u a t e s  f rom t h e s e  p r o g r a m s  a r e  t r a i n e d  t o  t h e  
p r o p e r  s t a n d a r d  I s  t h e r e f o r e  e s s e n t i a l .
RATING THE TEST
I n  t h i s  e x e r c i s e  you w i l l  be m ak ing  two k i n d s  o f  j u d g m e n t s  c o n ­
c e r n i n g  e a c h  I t e m  In  t h e  t e s t .
F i r s t ,  you w i l l  j u d g e  t h e  r e l e v a n c e ,  o r  r e l a t i o n s h i p ,  o f  t h e  
c o n t e n t  o f  e a c h  t e s t  I t em t o  t h e  j o b .  You e h o u ld  j u d g e  t h e  r e l e v a n c e  o f  
e a c h  I t em by c o n s i d e r i n g  w ha t  know ledge  a b e g i n n i n g  PLL c l e r k  s h o u l d  
p o s s e s s  a t  t h e  t im e  h e / s h e  I s  a s s i g n e d  t o  t h e  J o b ,
The second  judgment  you w i l l  make c o n c e r n s  a n  e s t i m a t e  o f  t h e  
p r o b a b i l i t y  t h a t  a m i n i m a l l y  c o m p e te n t  p e r s o n  would  a n s w e r  e a c h  I t e m  
c o r r e c t l y .
J u d g i n g  T e a t  I t em R e l e v a n c e : In  j u d g i n g  t h e  r e l e v a n c e  o f  e a c h
t e s t  I t e m ,  c o n s i d e r  t h e  knowledge  you b e l i e v e  a n  e n t r y - l e v e l  PLL c l e r k  
s h o u l d  p o s s e s s .  A 4 - p o i n t  r e s p o n s e  s c a l e  ( s e e  r a t i n g  s h e e t  p r o v i d e d )  I s  
u s e d  to  make y o u r  r a t i n g .  Look a t  t h e  r a t i n g  s c a l e  a t  t h e  t o p  o f  t h e  
r a t i n g  s h e e t  a t  t h i s  t i m e .
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I f  you b e l i e v e  t h e  c o n t e n t  o f  t h e  t e e t  I t e m  i s  c r u c i a l  t o  t h e  
p e r f o r m a n c e  o f  a b e g i n n i n g  PLL c l e r k ,  you e h o u l d  d a r k e n  t h e  c i r c l e  
c o n t a i n i n g  t h e  number  4,
I f  you b e l i e v e  t h e  t e s t  i t e m  c o n t e n t  l a  I m p o r t a n t  b u t  n o t  
c r u c i a l ,  d a r k e n  t h e  c i r c l e  c o n t a i n i n g  t h e  number  3.
I f  you b e l i e v e  t h e  r e l e v a n c e  o f  t h e  t e a t  I t e m  c o n t e n t  i s  
q u e s t i o n a b l e  f o r  a  b e g i n n i n g  PLL c l e r k ,  d a r k e n  t h e  c i r c l e  c o n t a i n ­
i n g  t h e  number  2.
F i n a l l y ,  I f  you b e l i e v e  t h e  t e e t  I t e m  c o n t e n t  i s  n o t  r e l e v a n t , 
you s h o u l d  d a r k e n  t h e  c i r c l e  c o n t a i n i n g  t h e  number  1.
I t  l a  n e c e s s a r y  f o r  you t o  make a j u d g m e n t  and d a r k e n  one o f  t h e
c i r c l e s  f o r  e a c h  q u e s t i o n  e v e n  th o u g h  you a r e  n o t  c o m p l e t e l y  butb o f  t h e  
a p p r o p r i a t e  c l a s s i f i c a t i o n .  A l s o ,  do  n o t  be  c o n c e r n e d  o v e r  t h e  number 
o f  q u e s t i o n s  you p l a c e  I n  e a c h  o f  t h e  r e l e v a n c e  c a t e g o r i e s .  C o n s i d e r  
e a c h  q u e s t i o n  s e p a r a t e l y  and u s e  y o u r  b e s t  j u d g m e n t .
Remember,  t h e  j u d g m e n t  you make f o r  e a c h  q u e s t i o n  must  be  h a s e d  
on  t h e  know ledge  t h a t  a b e g i n n i n g  PLL c l e r k  s h o u l d  p o s s e s s .
E s t i m a t i n g  P r o b a b i l i t y : The s e c o n d  r a t i n g  you a r e  a s k e d  t o  make
l e  t o  e s t i m a t e  t h e  p r o b a b i l i t y  t h a t  a m i n i m a l l y  c o m p e t e n t  PLL c l e r k  
w o u ld  p o s s e s s  t h e  minimum amount  o f  kn o w le d g e  t o  a n s w e r  e a c h  q u e s t i o n  
c o r r e c t l y .
The s c a l e  f o r  r a t i n g  " p r o b a b i l i t y "  i s  shown a t  t h e  t o p  o f  t h e
r a t i n g  s c a l e .  N o t i c e  t h a t  a r a t i n g  o f  1 ,  f o r  e x a m p l e ,  r e p r e s e n t s  t h e
r a n g e  o f  p r o b a b i l i t i e s  f rom  . 0  t o  , 1 .  A r a t i n g  o f  2 r e p r e s e n t s  t h e  
r a n g e  o f  p r o b a b i l i t i e s  b e t w e e n  ,11  and , 2 0 ,  and  so f o r t h ,  t h r o u g h  a 
r a t i n g  o f  1 , 0 .  You w i l l  u s e  t h e s e  r a n g e s  a s  d i s c u s s e d  b e lo w .
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L e t  ur assume you f e e l  t h a t  t h a t  t h e r e  I s  a  . O - t o - . l O  p r o b a b i l ­
i t y  t h a t  a m i n i m a l l y  c o m p e t e n t  p e r a o n  wou ld  a n s w e r  a p a r t i c u l a r  q u e s ­
t i o n  c o r r e c t l y .  You w o u l d ,  I n  t h i s  c a s e ,  d a r k e n  t h e  c i r c l e  c o n t a i n i n g  
t h e  number 1. O r ,  l e t ' s  assume t h a t  y o u r  I m a g i n a r y  m i n i m a l l y  c o m p e t e n t  
PLL c l e r k  would have b e tw e e n  a n  . l l - t o - . 2 0  p r o b a b i l i t y  o f  a n s w e r i n g  t h e  
q u e s t i o n  c o r r e c t l y .  You w o u l d ,  i n  t h i s  c a s e ,  d a r k e n  t h e  c i r c l e  c o n t a i n ­
i n g  t h e  number 2 .  L e t ' s  t r y  one  more e x a m p l e .  Assume t h a t  y o u r  i m a g i ­
n a r y  p e r s o n  h a s  a . G l - t o - , 7 0  p r o b a b i l i t y  o f  a n s w e r i n g  t h e  q u e s t i o n  c o r ­
r e c t l y ,  In  t h i s  c a s e ,  d a r k e n  t h e  c i r c l e  c o n t a i n i n g  t h e  num ber  7, The 
s c a l e  c o n t i n u e s  i n  t h e  same m anner  up t o  a  r a t i n g  o f  1 0 .  w h i c h  you 
s h o u l d  mark i f  you  b e l i e v e  t h a t  a  m i n i m a l l y  c o m p e t e n t  p e r s o n  h a s  a 
. 9 1 - t o - I .00  p r o b a b i l i t y  o f  a n s w e r i n g  a  p a r t i c u l a r  q u e s t i o n  c o r r e c t l y .
Do n o t  b e  c o n c e r n e d  o v e r  t h e  num ber  o f  q u e s t i o n s  you  a s s i g n  t h e  
same p r o b a b i l i t y  e s t i m a t e .  C o n s i d e r  e a c h  q u e s t i o n  s e p a r a t e l y  and u s e  
y o u r  b e s t  Judgm en t .
Remember, a m i n i m a l l y  c o m p e t e n t  p e r s o n  i s  one  who p o s s e s s e s  t h e  
minimum amount o f  Job  know ledge  t o  p e r f o r m  e f f e c t i v e l y  t h e  d u t i e s  o f  t h e  
PLL c l e r k  a t  t h e  b e g i n n i n g  l e v e l ,
M i n i - T e s t : To h e l p  you d e c i d e  on t h e  p r o b a b i l i t y  t h a t  a  m i n i ­
m a l l y  c o m p e te n t  p e r s o n  would  a n s w e r  e a c h  q u e s t i o n  c o r r e c t l y ,  i t  may be  
h e l p f u l  f o r  you t o  know how h a r d  o r  e a s y  e a c h  q u e s t i o n  w a s  f o r  l a r g e  
g r o u p s  o f  s t u d e n t s  a t  t h e  Q u a r t e r m a s t e r  S c h o o l ,  On t h e  6 4 - q u e s t i o n  
m i n i - t e s t  you h a v e  been  p r o v i d e d ,  you w i l l  s e e  a f i g u r e  I n  a  box  n e x t  t o  
e a c h  r e s p o n s e  num ber .  T h i s  f i g u r e  i s  t h e  num ber  o f  s t u d e n t s  o u t  o f  725 
s t u d e n t s  who r e c e n t l y  c o m p l e t e d  t h e  PLL C l e r k  C o u r s e  who g a v e  t h e  c o r ­
r e c t  r c E p o n s e  t o  t h e  q u e s t i o n .  F o r  e x a m p l e ,  635 o f  t h e  s t u d e n t s
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a n s w e r e d  q u e s t i o n  num ber  17 c o r r e c t l y .  I t  l a  e m p h a s i z e d  t h a t  t h i s  i s  
t h e  number  o f  a l l  t h e  s t u d e n t H  who gave  t h e  r i g h t  a n s w e r ,  n o t  t h e  number 
t h a t  was  Judged  t o  be  m i n i m a l l y  c o m p e t e n t .
At  t h i s  t i m e  T would  l i k e  f o r  you t o  r e c o r d  y o u r  r e l e v a n c e  
r a t i n g s  (1 -  n o t  r e l e v a n t ;  2 “ q u e s t i o n a b l e ;  3 -  i m p o r t a n t ;  4 -  c r u c i a l )  
and  p r o b a b i l i t y  r a t i n g s  ( t h e  p e r c e n t a g e  c h a n c e  t h a t  t h e  Job  p e r f o r m e r  
would  a newer  t h e  q u e s t i o n  c o r r e c t l y )  f o r  e a c h  q u e s t i o n  on  t h e  m i n i - t e s t .  
A g a i n ,  h e r e  a r e  t h e  p r o b a b i l i t y  I n t e r v a l s  f o r  y o u r  u s e :
t o . 10 d a r k e n c i r c l e I
.11 t o .2 0 ------ d a r k e n c i r c l e 2
.21 t o .3 0 d a r k e n c i r c l e 3
.31 t o ,4 0 ------ d a r k e n c i r c l e 4
.41 t o .5 0 ------- d a r k e n c i r c l e 5
.51 t o .6 0 d a r k e n c i r c l e 6
.61 t o .7 0 ------- d a r k e n c i r c l e 7
.71 t o .6 0 ------- d a r k e n c i r c l e a
CO t o .9 0 d a r k e n c i r c l e 9
.91 t o 1 . 0 d a r k e n c i r c l e 10
You have  a p p r o x i m a t e l y  15 m i n u t e s  t o  r e c o r d  b o t h  t h e  r e l e v a n c e  
and  p r o b a b i l i t y  r a t i n g s  f o r  t h e  q u e s t i o n s  on  t h e  m i n i - t e s t ,  u s i n g  t h e  
r a t i n g  s c a l e  p r o v i d e d .  D a rke n  t h e  c i r c l e s  you  c h o o s e  c a r e f u l l y ,  u s i n g  
a No. 2 p e n c i l .  I f  you w i s h  t o  c h a n g e  a r a t i n g ,  be s u r e  t o  e r a s e  y o u r  
f i r s t  m ark  c o m p l e t e l y .
P l e a s e  b e g i n  y o u r  Tating o f  t h e  questions on t h e  m i n i - t e s t .
WAIT ABOUT 15 MINUTES
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When you h a v e  r e c o r d e d  a s  many r a t i n g s  f o r  t h e  64 q u e s t i o n s  on
t h e  m i n i - t e s t  a s  t im e  p e r m i t s ,  l o o k  o v e r  the  r a t i n g s  and e f l t i t t a t e  your
a v e r a g e  p r o b a b i l i t y  s c a r e s  a c r o s s  a l l  o f  the  i t e m s .  I t  w o n ' t  be n e c e s ­
s a r y  f o r  you t o  a c t u a l l y  c a l c u l a t e  y o u r  a v e ra g e .
The p u r p o s e  o f  t h i s  e x e r c i s e  and the  e v a l u a t i o n  o f  your  r a t i n g s  
a r e  t o  g i v e  you a n  i d e a  o f  t h e  d i f f i c u l t y  o f  t h e  q u e s t i o n s  on t h e  PLL 
c l e r k  e x a m i n a t i o n .
The t e s t  you a r e  g o i n g  t o  r e v i e w  may be somewhat more d i f f i c u l t  
t h a n  t h e  m l n l - t e e t .
MAKF CERTAIN THE SOLDIERS (JUDGES) UNDERSTAND THE CONCEPT OF 
MINIMAL COMPETENCY BEFORE THEY PROCEED TO REVIEW THE ACTUAL TEST.
P l e a s e  p a s s  t h e  n i n l - t e s t  and  r a t i n g  s h e e t  forward  a t  t h i s  t im e .
Now, open  t h e  f o l d e r  c o n t a i n i n g  the  t e s t  you were i n v i t e d  t o  
r e v i e w  t o d a y .  In  t h e  f o l d e r  you s h o u l d  f i n d :
1. A copy o f  a t w o - p a r t  PLL c l e r k  t e a t .
2.  A r e l e v a n c e  and  p r o b a b i l i t y  r a t i n g  s c a l e .
3 .  A s h e e t  c o n t a i n i n g  a d e s c r i p t i o n  o f  t h e  t e s t  and a summary 
o f  t h e  I n s t r u c t i o n s  f o r  r a t i n g  t h e  t e s t .
MAKE CERTAIN THE SOLDIERS (JUDGES) UNDERSTAND THAT THEY ARE NOT TAKING 
THE TEST. THEY ARE SIMPLY JIGGING TEST ITEM RELEVANCE AND MAKING 
PRORABILTTY ESTIMATES. ALSO, INSTRUCT THE JUDGES TO EQUATE MINIMAL 
COMPETENCE WITH THE UPPERMOST POINT OF THE RANGES—  OR INTERVALS —
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SHOWN ON THE RESPONSE SCALE. STRESS THAT THTS IS IMPORTANT BECAUSE THE 
PROBABILITY ESTIMATES WHICH THEY ARE MAKING CONCERN PERFORMANCE THAT IS 
BASED ON A SPECIFIC STANDARD OF PERFORMANCE FOR EACH TEST ITEM,
You a r e  a s k e d  t o  w o r k  I n d e p e n d e n t l y  and  no t  d i s c u s s  y o u r  r a t i n g s  
w i t h  o t h e r  p e r s o n s  u n t i l  you  h a v e  c o m p l e t e d  y o u r  r e v i e w  o f  t h e  e n t i r e  
t e s t .  Do n o t  w r i t e  on y o u r  c opy  o f  t h e  t e s t  s i n c e  I t  w i l l  b e  u s e d  
a g a i n .
You may t a k e  a  b r e a k  w h e n e v e r  n e c e s s a r y .  Do n o t  t a k e  t h e  t e s t s  
f rom  t h e  room. T u r n  y o u r  w o r k  o v e r  on y o u r  d e a k  when y o u  t a k e  a b r e a k .
F i l l  I n  a l l  o f  t h e  b l a n k s  a t  t h e  t o p  o f  t h e  r a t i n g  s c a l e  b e f o r e  
you b e g i n .
Page  14 o f  t h e  t e s t  I s  a  f o l d o u t .  T h i s  p a g e t t h e  "Document  
R e g i s t e r  f o r  S u p p l y  A c t i o n s "  ( F i g u r e  1 6 ) ,  w i l l  be  u s e d  a t  v a r i o u s  t i m e s
I n  r a t i n g  t h e  "Manual  PLL" p o r t i o n  o f  t h e  t e s t .  Fo ld  page  14 o u t  b e f o r e
you b e g i n .
A l s o ,  p a g e  20 i s  a  f o l d o u t .  Page  20 ( F i g u r e  22)  c o n t a i n s  t h e  
"Document  R e g i s t e r  f o r  S u p p l y  A c t i o n s 1' f o r  t h e  " A u to m a te d  PLL" p o r t i o n  
o f  t h e  t e s t .  I t  w i l l  b e  n e c e s s a r y  t o  f o l d  o u t  page 20 b e f o r e  you  b e g i n
r a t i n g  t h e  a u t o m a t e d  PLL p o r t i o n  o f  t h e  t e s t .
T u rn  I n  a l l  m a t e r i a l s  when you a r e  f i n i s h e d .
DON’ T FORGET TO HAVE SOLDIERS SIGN THE CONSENT FORMt
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c i i n t r , !  o f  m i 'c a t io n
VIRGINIA POLYTECHNIC INSTITUTE A N D  STATE UNIVERSITY
Bind I burg, 24061
DIVISION OF ADMINISTRATIVE AND H>U(-ATIONAI. SERVICES
J u n e  26 ,  1986
Mr. D a r i  M c D a n ie l s
201 Norwood D r i v e
C o l o n i a l  H e i g h t s , VA 21814
D e a r  Mr. M c D a n i e l s :
You c e r t a i n l y  h a v e  my p e r m i s s i o n  t o  u s e  t h e  o p t i c a l  s c a n n i n g  s h e e t  
t h a t  1 d e v e l o p e d  f o r  t h e  V i r g i n i a  v a l i d a t i o n  s t u d y  o f  t h e  N a t i o n a l  
T e a c h e r  E x a m i n a t i o n s .  I n  f a c t ,  you  a r e  welcome t o  u s e  f o u r  b o x e s  o f  
m i s p r i n t e d  forms t h a t  I r e c e i v e d  from t h e  p r i n t e r  b e f o r e  g e t t i n g  t h e  
c o r r e c t e d  f o r m s .  I ’ve e n c l o s e d  one o f  t h e s e  m i s p r i n t e d  fo rm s  f o r  you 
t o  c o n s i d e r .  You c o u l d  a l s o  c o n t a c t  t h e  p r i n t e r  t o  o b t a i n  a d d i t i o n a l  
c o r r e c t  c o p i e s ,  s i n c e  t h e y  s h o u l d  s t i l l  h ave  t h e  o r i g i n a l  m a s t e r .
I f  I  c a n  be  o f  f u r t h e r  h e l p ,  p l e a s e  do n o t  h e s i t a t e  t o  c a l l  on me.
Lawrence H. C r o s s  
A s s o c i a t e  P r o f e s s o r
/cw
E n c l o s u r e
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APPENDIX E
R E L E V A N CE  AND PROBA BILITY  R A T IN G  SCALE
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APPENDIX F
VIRGINIA TECH
DMiivn (if AdnunidTlilvr U ninnit]' (!liy BulUlllt
*rtti Educational S fra c n  Blacksburg, VA 24061
June  18, 1987
Mr. Dar i  McDanie ls
201 Norwood D r ive
C o l o n i a l  H e i g h t s ,  VA 2383k
Dear  Mr. McDanie l s :
This  i s  In r e s p o n s e  to  your  l e t t e r  o f  May 26 a s k i n g  me f o r  my 
r a t i o n a l e  f o r  recommending a g a i n s t  u s i n g  a n a l y s i s  o f  c o v a r i a n c e  (ANCOVA) 
in  your  d i s s e r t a t i o n .
As 1 u n d e r s t a n d  t h e  d e s i g n  o f  your  s t u d y ,  you have  a  sam ple  of 
a p p r o x i m a t e l y  100 s o l d i e r s  f o r  whom you have  s c o r e s  on a )  a c l e r i c a l  
a p t i t u d e  t e s t  t a k e n  b e f o r e  e n r o l l i n g  in  t h e  c o u r s e ,  b)  a c o m p r e h e n s i v e  
c o u r s e  e x a m i n a t i o n ,  and  c) s u p e r v i s o r y  r a t i n g s  of o n - t h e - j o b  p e r f o r m a n c e .  
Your o r i g i n a l  i n t e n t  was to  compare the  mean s u p e r v i s o r y  r a t i n g s  o f  t h o s e  
who s c o r e d  above  t h e  p r e s e n t  c u t - o f f  s c o r e  o f  85 bu t  b e lo w  92 on t h e  
c o m p r e h e n s iv e  e x a m i n a t i o n  w i t h  t h o s e  who s c o r e d  above 92.  The c l e r i c a l  
a p t i t u d e  s c o r e s  were t o  s e r v e  a s  t h e  c o v a r l a t e .
In o r d e r  to  u n d e r s t a n d  why 1 recommended a g a i n s t  u s i n g  ANCOVA, Lt 
would be h e l p f u l  to  e x p l a i n  what  ANCOVA can  p r o p e r l y  be u s e d  f o r .  ANCOVA 
was d e s i g n e d  f o r  u s e  i n  e x p e r i m e n t a l  s t u d i e s  (where t h e  g r o u p s  have  b e e n  
random ly  formed) t o  i n c r e a s e  s t a t i s t i c a l  power by r e m o v i n g  v a r i a n c e  i n  
t h e  d e p e n d e n t  v a r i a b l e  t h a t  can be p r e d i c t e d  on the  b a s i s  o f  t h e  
c o v a r i a t e .
Not o n ly  do you no t  have a t r e a t m e n t ,  a s  r e q u i r e d  by  an  e x p e r i m e n t a l  
s t u d y ,  bu t  a l s o  t h e  two g roups  a r e  a n y t h i n g  b u t  random ly  e q u i v a l e n t .  
I n d e e d ,  you d e f i n e d  your  two g r o u p s  by t h e  s c o r e s  on t h e  c o m p r e h e n s i v e  
e x a m i n a t i o n ,  and t h u s ,  t h e y  d i f f e r  s y s t e m a t i c a l l y  by d e f i n i t i o n  o f  g r o u p  
membersh ip .  To ubc ANCOVA w i t h  g r o u p s  known t o  d i f f e r  s y s t e m a t i c a l l y  and 
s u b s t a n t i a l l y  i s  a m is u s e  o f  ANCOVA (See L o r d ,  F. M , , ( 1 9 6 7 )  P s y c h .  
B u l l e t i n  68, 304-305]■
More i m p o r t a n t l y ,  however ,  I q u e s t i o n  t h e  r a t i o n a l e  f o r  c o m p a r in g  
t h e  mean s u p e r v i s o r y  r a t i n g s  o f  t h o s e  s c o r i n g  above  and  b e lo w  92 on t h e  
c om pre hens ive  e x a m i n a t i o n ,  w h e t h e r  o r  n o t  ANCOVA o r  ANOVA 1h u s e d .  I f  
t h e  t e s t  i s  a v a l i d i t y  p r e d i c t o r  o f  the  s u p e r v i s o r y  r a t i n g s ,  t h e  mean f o r  
t h o s e  s c o r i n g  above 92 must  be h i g h e r  t h a n  t h o s e  s c o r i n g  b e low  92.  T h i s  
r e s u l t  w i l l  be t r u e  r e g a r d l e s s  o f  where t h e  c u t - o f f  s c o r e  i s  s e t  a s  l o n g  
a s  t h e  t e s t  i s  v a l i d .  A l l  t h a t  you can hope  t o  a c c o m p l i s h  v i a  ANCOVA i s
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to  r e d u c e  t h e  gap  i n  mean s u p e r v i s o r y  r a t i n g s  by c o n t r o l l i n g  f o r  c l e r i c a l  
a b i l i t y ,  1 do n o t  t h i n k  t h e r e  i s  any  d e f e n s i b l e  r a t i o n a l e  f o r  w a n t i n g  t o  
do t h i s ,  even  i f  t h i s  d i d  n o t  r e p r e s e n t  a m i s u s e  o f  ANCOVA.
1 hope t h e s e  t h o u g h t s  a r e  o f  v a l u e  t o  you .  F e e l  f r e e  t o  u s e  t h i s  
l e t t e r  i n  any  way you c h o o s e .  B e s t  w i s h e s  i n  c o m p l e t i n g  t h e  s t u d y .
Lawrence  H, C r o s s  
A s s o c i a t e  P r o f e s s o r  
E d u c a t i o n a l  R e s e a r c h
pd
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